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PHARMACE UnCALLY ACTIVE BICYCLIC-HETEROCYrLIC AMINES 
BACKGROUND OF THE INVENTION 
1. Field of the Invention 

« 

The phaimaceutically active bicycUc heterocyclic amines (XXX) of the present invention 
5 are useful as phannaceuticais to treat a number of diseases and injuries. 

2. Description of the Related Ait 
The bicyclic heterocyclic amines (XXX) of the presoit invention contain a variety of 
compounds depending on the definitions of W„ W3 and W,. 

When W, is -N=. W3 is -N= and W, is -CKjs the bicyclic heterocyclic amines (XXX) 
10 are pyrrolo[2,3-d])pyrimidines (VXD. The pynx)lo[2,3-d]pyrimidine ring system is knowa For 
example. 4-amino-7B-D-ribofiiranosyl-7H-pyirolo[2,3-dJpyrimidine is tuberddin. However, the 
2.4-di(tertiaiy amino)-pyTrolo[2.3-d]pyrimidines of this invention are novel. Other similar 
compounds have been prepared for study of antiviral and antitumor propeities, see 
Comprehensive Heterocyclic Chemistiy. A.R. Katritzky and CW. Rees. Ed.. Vol. 4. Peigamon 
15 Press, 1984, p. 528. 

When W, is -N=. W, is -CH= and W, is -N= tiie bicydic heteiocycUc amines (XXX) 
arc 3H-imidazo[4,5-blpyridines (XXV). This ring system is knowa see DE 3 318 671 Al CA 
44, 2041b. Swiss Patent 260.741. 

When W, is -N=. W, is -CH= and W, is -CR5= the bicyclic heteiocyclic amines (XXX) 
20 are lH-pyirolo[23-b]pyridines (XI). This ring system is known, see J. Chem. Soc. 101, 1912, 
1779. 

When W, is •C3i=, W3 is -N= and Wj is -N= the bicyclic hcterocycUc amines (XXX) 
are lH-imidazo[4,5-c]pyridines (XXIX). This ring system is known, see Biochem. Z. 49. 1913, 
182. 

25 When W, is -01=. W3 is -N= and W, is -CRy= the bicyclic heterocyclic amines (XXX) 

are lH-pyirolo[3.2-c]pyridines (XVI). This ring system is known, see J. Chem. Soc. 1909, 95, 
1526. 

Other substituted amino type compounds whidi are useful for treating the same diseases 
and injuries as tiiose of the present invention arc disclosed in international Publication No. 

30 W087A)17(Wv published March 26, 1987 based on International Patent Application No. 

PCTAJS86«)1797; International Publication No. WO87/07895, published December 30. 1987 
based on International Patent Anrfication No. PCT/US87A)7895; Intonational Publication No. 
WO88/08424. published November 3. 1988 based on International Patent Application No. 
PCTAJS88A)1212; International PubUcation No. WO88y07527, published (October 6. 1988 based 

35 on International Patent AppBcation No. PCTAJS88/00817 and US Patent application Serial No. 
07/427.143, filed 10-25-89. 
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W092AX2SOO-A discloses 2-phenyIindoIe derivatives usefiil for treating asthma, alleigic 
disorders, thrombosis and ischaemia. 

The /. Heterocyclic. Chem., 24, 425 (1987) [EGER] discloses pynolopyrimidines where 
the amino groups on the pyrimidine moiety are iinee and unsubstituted, whereas the compounds 
5 of the present invention are substituted amiiK)pynolopyrimidines. 

WO91/04254 discloses pyrn)lo[2,3-d])pyrimidines where the groups substituted on the 
pyrrolo ling are simple. Ihtwoof the positions the groups are -H^ halogen or alkyl. In the 
third it is -H, alkyl or aralkyl. The present invention requires that one of R5 or R« is aromatic or 
heteroaromatic substituted. 
10 SUMMARY OF INVENTION 



Disclosed is a bicyclic heterocyclic amines of tiie formula (XXX) 




(XXX) 



15 



20 



wheic W, is -N= or -CHs; 
W3is-N=or-CH=; 

Wj is 'Ns or -CR5- widi the proviso that W5 is -GR5- v/hen boA and W3 arc 



-N=: 



25 



where R5 is 

(A).H. 



(CrD 
(Cr2) 



(B) Q-Q allcyl optionally substituted with 1 thni 4 R,.i vihext R5., is 



30 



(1) -F, -a -Br. 

(2) C,-C, allcyl. 

(3) -CF„ 

(4) -<>, 

(5) -GRs-t R54 >s 



35 



(a) .H. 

(b) Q-Q allcyl. 

(c) phosphate, 

(d) sulfate. 
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(e) -CO-R„ where R„ is C,-Q alkyl or Cj-C, aralkyl. 

(0 -CO-NRj.,^,.,, where Rj.,o and R,.,, arc flie same or different 

and arc -H or C,-C, alkyl, 

(S) sulfamate, 
(h) glucosyK 
(1) galactosyl. 
. 0) glucuronic acid, 
(k) maltosyl, 

(1) arabinosyl,. 
(m)xylosyl, 

(n) -CO-CH(NH^H. 

(o) -C0-CH(NHj)-CH3. 

(p) -CCW2i(NHj)-CH(CH3)j, 

(q) -CO-CH(NH2)-CHj-CH(CH3)j. 

(r) -CO-CH(NH^-CW(CH3)-CH3-CH3. 

(s) -CX)-CH(NHj)^j^H 

(t).-C0-CH(NHj)-CH(0H>CH3. 

(u) -CO-CHCNHj)-CH,-^, 

(V) -C(Mai(NHji.CHj-Ip-phcnylI-OH. 

(w) -CO-CH(NHj)-CHj-[2-indolyl] 

(X) -C0-CH(NH,)-CH3-SH, 

(y) -CXMaKNiy-CHj-CHj-S-CHj. 

(2) -CO-C*H-NH-CHj-CHj-C*Hi where the carbon atoms 
marked with an "*" are bonded together to fonn a heterocyclic ring, 

(aa) ^O^H-NH^^(OH)-C*Hj where the carbon atoms 
maiked with an "*" are bonded together id fonn a heterocycUc ring, 

(bb) -C0-CH(NHj)<31j-CX)QH, 
(cc) -CX)-CH(NHj)^.CX)NHj. 
(dd) -C0-CH(NHj)-CH2-CHj.C00H, 
(ee) -CO-CH(NHi)-CH2-CHj.CONH2. 

(fD -CO-CH(NHj)^j-C*-NH-CH=N.C*H= where the carbon 
atoms marked with an are bonded together to fonn a heterocyclic ring, 

(gg) -CC«3H(NHj)^.CHi-CHi-NH-C(=NH)-NH„ 
(hh) -C0-CH(NHj)-CH,-CH2.CH,-CH,.NH,. 
(u) -CO-CH(Niy.CHi-CHj-CH(OH).CHj-NHj, 
(ij) -CXJ-CHj-CHj-NHj. 
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(kk) .CO-CHi-CH^-CHi-NHi, 
(U) -CO-CHCNiy^rCHrCHj-NHj. 
(mm) -CO-ai(NHj)-CHi-CHrCH2-NH-CO-NH2. 
(rai) -CO-CH(NH2)-CH2-CH2-OH. 
S (6) -SR5.2 wheie R5.2 is defined above, 

(7) -NHR5.3 where R5.3 is -H or Cj-Cj alkyl, 

(8) -NR54R5.5 wheie R54 and R5.5 am the same or different and aie C1-C4 
alkyl or may taken together with the attached nitrogen atom to fonn the heterocydic ring 
-N*.(CH2)„i-R5^(CH2)^*^ where the atoms marked with an asterisk (*) are bonded together 

10 resulting in the formation of a ring, where nj is 1 thru S, n2 is 0 thru 3 and R54 is 

(a) .CH2-, 

(b) .0., 

(c) -S.. 

(d) -NR5.9 where R5.9 is 

IS (i) Q-Cs alkyl optionally substituted with 1 thm 3 -OH 

or -OCH3, 

(ii) C,-Q alkylcaibonyl, 
Oii) CrQ alkoxycaibonyl, 
(iv) 05-0,2 aiylalkyU 
20 (v)-<|>. 

(vi) -SOj-CrCj alkyl, 

(vii) CH3-C*-0-CO-0-C*-CH2- where the caibon atoms 
designated by aie attached by a double bond to fonn a five member ring, 

(9) -(CH2)Q3C02R5.2t where nj is 0 thru 6 and R5.2 is as defined above, 
25 (10) -(CH2),0CON(J(5.3)2 wheie n, is as defined as above and where R5.3 

may be the same or different and is defined above, 

(11) -(CH2),flCONR5^5.5 where n3, R54, Rs.5 are as defined above, 

(12) -{CE^j^iGRsJi where R5.2 and n^ are as defined above, 

(13) -(CH2)qi0C0R53 where R5.3 and n, are as defined above, 
30 (14) -(CH2)niSR5-( where R5.2 and n^ are as defined above, 

(15) -(CH2)ajNHR5.3 where R5.3 aiui n| are as defined above, 

(16) -(CH3)q|NR54R55 where R54, Rs.5, and nj are as defined above, 
(C5-3) (Q -(CH2)d3-<^ optionally substituted with 1 thru 4 R5.1 where Rj^i and are as 
defined as above, 

35 (D) -(CH2),a-pyridin-2-, 3- or 4-yl optionally substituted with 1 tiuii 4 R5., where 

n, and R^.! arc as defined above. 
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(E) -(CH2)„3-naphthalin-I% 2-yl optionally substituted with 1 thni 4 R5., where 
and R5., are as defined above. 

(C5-5) (F) -(CH2)rt3C02R5.2 where and R5.2 iare as defined above, 

(C5-6) (G) KCH2)^CON(R5.3)j where nj is as defined as above and where R5.3 may be 

5 the same or different and is as defined above, 

(C5-7) (H) -(CH2)^CONR5^R5.5 where n^, Rs^, R5.5 are as defined above, 

(Cr8) (I) -(CH2)^S03R5.j where n, and R5.2 are as defined above, 

(Cr9) (J) -Cj-C, cycloalkyi: 

where Rj., is 
10 (A) -H, 

(B) Cj-Cg alkyi optionally substituted with 1 thni 4 

(1) -F, 

(2) -CI. 

(3) -0R,.2 where Rj., is as defined above, 

(4) -N(Rm)2 where Rj., may be the same or different and is as defined 

above: 

where Rj., is 

(A) -H, 

(B) C,-C^ aUcyl optionally substituted with 1 thni 4 
20 (1)-F. 

(2) -CI. 

(3) -OR,., where R,., is as defined above. 

(4) -N(Rj^)2 where R,., may be the same or different and is as defined 
above, or Rj., and R„ are takoi together with the attached nitrogen atom to fonn a heterocyclic 

25 ring selected from flie group consisting of 

(A) l-pyirolidinyl q)tionally substituted on caibon with 1 thra 3 R,., where Rj., is 
seleaed from the group of 

(1) Cj-Q alkyl optionally substituted with 1 thni 3 -OH or -OCHj, 

(2) C,-Q alkoiyl optionally substituted wifli 1 thru 3 -OH or -OCHj, 
30 (3) Ci-Q alkylcaxbonyl. 

(4) Cj-Q alkoxycaibonyl, 

(5) Q-C,2 arylalkyi, 

(6) =0. 

(7) -OH. 
35 (8) -CeN. 

(9) -COjR,^ where Rj^ is 
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(a) -H. 

(b) C,-C4aIkyI, 

(c) Cg-Ca aiyl. 

(d) Cj-C„ aralkyl, 
5 (10) -NHj, 

(11) -a 

(12) -F. 

(13) -Br, 

(14) -it> optiraiaUy substituted with 1 thru 3 -F, -CI, -Br. -OH. -OCH3, -OCHj-^, 
10 -NO2. C,-Cj alkyl, -NOj, -NHCH3, NCCHj)!, -COjRj^ where Rj^ is as defined above. 

(15) -iCB^J^R2^j, wheie R24 and R,.? are die same or difiEerent and are C,- 
C4 alkyl or may taken together with die attached nitrogen atom to fomi the heterocyclic ring 
•i^-iCR^^^iCB^J whoe die atoms maiked wiOi an astoisk i*) are bonded togedier 
resulting in the foimalion of a ring, where is OthraS, nsisIthniS.ncisOdiniSandRMis 

15 (a)-CHi-. 

(b) -0-. 

(c) .S.. 

(d) where is as defined above, 

(B) l-pipeidinji optionally substituted on caibon with 1 thro 3 R2.3 where Rj^ is as 
20 defined above, 

(Q l^noipholinyl optionally substituted on caibon widi 1 dini 3 R20 where R2.J is as 
defined above. 

(D) l-piperazinyl optionally substituted on caibon widi 1 dun 3 R3., where R,^ is as 
defined above and optimally sub^tuted in the 4-position with R,.} where R,^ is 

25 (1) C,-Q alkjd optionaUy substituted widi 1 timi 3 -OH or -OCH,, 

(2) Ci-Q; all^carixinyl. 

(3) C,-Q aUmxycartxmyl. 

(4) CVCnaiylalkyl. 

(5) -<|>. 

30 (6) -SOj-Q-Cg alkyl. 

(7) CH3-C*-0-CO-0-C^-CH2- xrtierc tiie caibon atoms designated by * are 
attadied by a double hcmi to fbirn a five member ring. 

(E) l-aaridinyl optionally substituted on cariwn witii 1 thni 2 R2.3 where R2.3 is as 
defined above, 

35 (F) 1-azetidinyl optionally substituted on cartxin wifli I thru 3 Rj^ where R2.3 is as 

defined above. 
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(G) 1-hexamethyleneimino optionally substituted on caifeon with 1 thni 3 R2,3 where 
is as defined above, 

(H) l-pyrrolyl optionally substituted on carbon with 1 thru 3 R2.3 where R2.3 is as 
defined above, 

5 (I) 1-imidazolyl optionally substimted on carbon with 1 thru 3 R2.3 where R2.3 is as 

defined above, 

(J) l-pyrazoyl optionally substituted on carbon with 1 thru 3 R2.3 where R^.3 is as 
defii^ above, 

(K) 1-pyrazolidinyl optionally substimted on carbon with 1 thru 3 R2.3 where R2.3 is as 
10 defined above, 

(L) 1,2,3-triazolyl optionally substituted on cartwn witii 1 thru 3 R2.3 where R2.3 is as 
defined above, 

(M) l,2,4-tria20lyl optionally substituted on carbon wifli 1 tiira 3 R2.3 where R2.3 is as 
defined above, 

15 (N) l-tetrazolyl optionally substituted on car1)on with 1 tfiru 3 R2.3 where R2.3 is as 

defined above, 

(O) 1-thiomorpholinyl optionally substituted on carbon with 1 thni 3 R2.3 where R2.3 is 
as defined above, 

(P) l-fliiazoKdinyl, optionally substituted on carbon with 1 thni 3 R2.3 wher« R2.3 is as 
20 defined above. 



(Q) (R2.1/R2-2-I) 



R2-.3 



25 




30 




35 
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(S) (Ri.,/Ri.2-3) 

5 
10 
15 

(U) (R2-1/R2.2-5) 

20 
25 

(V) (R2.,/R„-6) 

30 
35 
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(Y) (Rj.,/R„-9) B2-3 
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15 



25 



(AA) (R2.,/R«-H) 



10 (BB) (Rj.,/R2.j-12) 



^2-3 



^2-5 — h-9 N—) 



^2-3 



20 (CQ (^JR^^-IS) 



wheie R2.3 and R2.5 are as defined above. 
30 where Rj^ is 

(A) -(CHj)^ where is 1 thni 3. 

(B) -CHjOCHj, 
(Q -CH2SCH2, 
(D) -CHjSpiCHj, 

35 (E) -CH2S, 

(F) -CH2SO2. 
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(G) -CH2N(R2.s)CH2 where Rj., is as defined above, with the proviso ihar R^., 
and R2.2 can not both be -H; 

where R4., is defined the same as Rj.,, but may be the same or different than R2.,, 
where R4.2 is defined the same as R2.2. but may be the same or different than R2.2, with 
5 the proviso thai R4., and R4.2 can not both be -H; 

where (R^'l) R^ is defined the same as R5, but may be the same or different than R5, 
with the provisos 

(1) that one of R5, R^ or R7 must be selected from the group consisting of 
(Cr3) (Q '(CH^^'^ optionally substituted with 1 flini 4 R^.^ where R5., and are as 

10 defined as above, 

(D) -(CH2)o3-pyridin-2-, 3- or 4-yl optionally substituted with 1 thru 4 R5.J where 
n3 and R5.1 are as defined above, 

(E) -(CH2)^-naphthalin-l-, 2-yi optionally substituted with 1 tiiru 4 R5., where 
and R5., are as defined above, and 

15 (2) tiiat for at least one of these three aromatic substituents, nj must be 0; 

where R7 is defined the same as R5, but may be tte same or different than R5; with the 
proviso that W, and W3 can not both be -CH=, and pharaiaceuticaUy acceptable salts thereof. 
Also disclosed are a bicyclic heterocyclic amines of the foimula (XXX) 
where W, is -N= or -CH=; 
20 W3is-N=or-CH=; 

W5 is -CR5-; 

(Rc-2) where R5 and Rg are taken together with tiie attached carbcm atoms to fonn a ring 
selected from the group consisting of 

(Rtr2A) •C*-(Cai2)n7-cr- where the caibon atoms maiked by an asterick O arc bonded 
25 together by a double bond (OQ, where n, is 3-5, and 

(R6-2B) -C*-Ql56.i=CRs5.2-CR5g.3=CR5^-C*- where the caibon atoms maiked by an 
asterick O are bonded together by a double bond (C=C), where R^^.,. Rst^2^ R^^ and are 
-H, -F, .CI, -Br, ^H, -OCH3, -OCHj-il). -NO^, C^-C, alkyl, -NH2, -NHCH3, N(CH^. -COjRs^ 
where R55.5 is 
30 .H, 

CrC4 alkyl, 
C<rCi2 aiyl, 
C6-C,2 aralkyl; 
where Rj.,. R^^ R^^ and R^^ are as defined above; 
35 where R7 is 

(C7-I) (A).H, 



wo 93/20078 



-12- 



PCT/US93/02188 



(Cr2) (B) C,-Cg alkyl optionally substituted with 1 thru 4 R,., where R,., is 

(1) -F, -a. -Br. 

(2) C,-Q alkyl, 

(3) -CF3. 
5 (4) -<1», 

(5) -ORn.2 where R7.2 is 

(a) -H. 

(b) C,-C4 alkyl. 

(c) phosphate. 
10 (d) sulfate, 

(e) -CO-R^^ where R,^ is C,-C4 alk)4 or Cg-C, aralkyl, 

(f) -CO-NR7.10R7.,, where R7.,o and R^,^^ are the same or different 

and are -H or C1-C3 alkyl, 

(g) suifamate, 

15 (h) glucosyl, 

(i) galactosyl. 

0) glucuronic add, 

(k) maltosyl, 

(1) arabinosyl. 
20 (m) xylosyl, 

(n) -CO-CH(NH2)-H, 

(0) -C0-CH(NHj)-CH3, 

(p) -CO-CH(NH2)-CH(CH3)2, 

(q) -CO-CH(NHj)-CH2-CH(CH3)j. 
25 (r) -CO-CH(NHj)-CH(CH3)-CH2.CH3. 

(s) -CO-CH(NH2)-CH2-OH 

(t) -CO-CH(NH2)-CH(OH)-CH3, 

(u) -CO-CH(NH2)-CHj-4i. 

(V) -CO-CH(NHj)-CH2-[p-phenyl]-OH. 
30 (w) -CO-CH(NHj)-CH2-[2-indolyl] 

(X) -CO-CH(NHj)-CHi-SH, 

(y) -C0-CHCNHj)-CHi-CHi-S-CH3, 

(z) -CXJ-CII-NH-CHi-CHi-CrHj where the carbon atoms marked 
with an asteiick 0 are bonded together to fonn a heteioqrclic ting, 
35 (aa) -CO-CH-NH-CHi-CH(OH)-C*H, where the carbon atoms 

marked with an asterick O arc bonded together to fonn a heterocyclic ring. 
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(bb) -CO-CH(NH^-CH,-COOH. 

(cc) -CO.CH(NHj)-CHj-CONHi. 

(dd) -Cd-CH(NHj).CB2-CHj-C00H. 

(ec) -C0-CH(NHj)-CH2-CHj-C0NHj, 
5 (fi) .CO-CH(NHj)-CHj-C*.NH-CH=N-C*H= where the cartwn 

atoms maiked with an asterick 0 are bonded together to fonn a heterocyclic ring, 

(gg) -CO-CH(NHj)-CHj-CHj-CHj-NH-C(=NH)-NHj. 

(hh) -C0-CH(NH^.CHj-CHj-CH2-CHj-NHj. 

(U) -C0-CH(NH2)-CHj-CHj-CH(0H)-CHj-NHj, 
*0 (ij) -CO-CHj-CHi-NH,, 

(kk) -CO-CH,-CH,-CHj-NH„ 

(U) -C0.CH(NHj)-CHj-CH2-CHj-NHi. 

(mm) -C0-CH(NH2)-CHj-CHj-CHj-NH-C0-NHj. 

(nn) -CO-CH(NHj)-CHj-CHj-OH, 
*5 (6) -SR7.J where R7.2 is defined above, 

(7) -NHR,^ whoe R„ is -H or €,-€4 alkyl, 

(8) -NR7^R,.5 where R,^ and R„ are die same or differoit and arc Cj-Q 
alkyl or may taken togedier wifli the attadied nitrogen atom to fbim the heterocyclic ting 
-N*-(CH2)„,-Rj^(CHj)^' where the atoms maiked with an asterisk O are bonded together 

20 resulting in the foimation of a ring, whoe n, is 1 thni S, n, is 0 thni 3 and R» is 

(a) -CHj-, 

(b) -0-, 

(c) -S-. 

(d) -NR„ where R„ is 

25 (i) C,-Q alkyl optionally substituted with 1 thro 3 -OH 

or -OCHj, 

(ii) C,-C( alkylcaibonyl, 

(iii) Cj-Q alkoxycaibonyl, 

(iv) Q.C,2 arylalkyl. 
30 (V) ^, 

(vi) .SOj-C,-C, alkyl, 

(vii) CH3-C*-0-CX)-0-C*-CHi- where the caibon atoms 
designated by * are attached by a double bond to fonn a five member ring, 

(9) -iCR^J20^^^ >x*erc nj is 0 thni 6 and R7.J is as defined above, 
(^0) -(CH2)^CXDN(R,.3)i where is as defined as above and where R7.J 

may be the same or different and is defined above. 
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(11) -(CH2)fl3CONR7^R7.5 where n^, Kt^, R,.5 arc as defined above, 

(12) -(CH2)oiOR7.2 where R7.2 and n, are as defined above, 

(13) -(Ciy„,OCOR7.3 where R7.3 and n, are as defined above, 

(14) 'iCH^JSR^,2 where R7.2 and n, are as defined above, 

5 (15) -(CH2)„iNHR7.3 where R-.3 and n, are as defined above, 

(16) -(CH2)niNR7^R7^ where R,^, R7.5, and ni are as defined above, 
(Cj-B) (Q <CH^^'^ optionally substituted with 1 thru 4 R7., where R7., and are as 

defined as above, 

P) -(CH2),^-pyridin-2-, 3- or 4-yl optionaDy substituted with 1 fluu 4 R7.1 where 
10 n, and R7.} are as defined above, 

(E) -(CH2)o3-naphthalin-l-, 2-yl optionally substituted witii 1 thra 4 R7.1 where 
and R7.1 are as defined above, 

(PrS) (F) -(CH2),flC02R7.2 where n, and R7.2 are as defined above. 

(Qrfi) (G) -(CH2)^CONCR7^ where n, is as defined as above and where R7.3 may be 

IS the same or different and is as defined above, 

(C5-7) (H) -(CH2)^CONR7^R7^ where n^, R,^, R7.5 are as defined above, 

(PrS) (I) <CH^^SO^^^ where n, and R7.2 are as defined above, 

(C5-9) (J) -Cj-C cydoalkyl; with ttie proviso that W, and W3 can not both be -CH=, 

and phaimaceutically accq)tabl& salts thereof. 
20 Further disclosed are bicyclic amines selected from the group consisting of 

6-[2-<2.metiiyl)propyl]-7-mefliyl-2,4-di-(l.pyrrolidinyl)--7H-pyrrolo[2,3^^^ 
2-l6-meftyI-2,4^B-l-pyiroKdinyl.7H-pynDlo[23-d]pyrimidin-7-yl] 
6-methyI-7-[2-(l-moiitolinyl)efliyl]-2,4-di-l-pyrrolidu^^^ 
6^netlvI-7-[2-(H4-methyl)piperadnyl)etbyl]-2,«^^ 
25 d]pyrimidine, 

6- methyl-7-[2-(l-piperazinyI)ethyl)l-2,4-di-l-pyrroIidinyl-7H-pyTO^^ 
6,7-dimetiiyl-2,4-di-l-pyirolidinyl-7H-pynolo[2,3-d]pyrimidine, 

7- mefliyl-2,4-di-l-pynolidinyl-7H-pyrrolo[2,3-d]pyrimidiiie, 
2,4-di-l-pynoIidinyl-7H-pynolo[2,3-d]pyrimid]ne and 

30 7-^thyl-6-isopropyl-2,4-di-l-pyrrolidinyl-7H-pyrrolo[2,3-d]pyiimidine, 

6- metiiyl-2,4-di-l-pynoIidinyl-7H-pyrrolo[2,3-d]pyrimidine Uifluoroacetate, 

7- efliyl-6-meihyl-2,4-dipyrrolidin-l.yI-7H-pyirolo[2,3-d]pyiimidine, 
7-etiiyI-2,4-dipyirolidin-l-yI-7H-pynt)lo[2,3-d]pyrimidine, 
7-tert-butyI.2,4-di-l-pyirolidinyl-7H^>yrrolo[2,3-d]pyfimidine 

35 5,6,7-trimethyl-2,4-dipyrTOlidin-l.yl-7H-pyrrolo[2,3Kl]pyrimidi^^ 

74ert-butyl-6-isopropyl-2,4-di-l.pyrrolidinyl-7H-pynT)lo[2J-dlpyri^ 
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6- isopropyl-2,4-di-l-pyrToIidinyl.7H-pyiT0lof2,3<l]pyrimidin^ 

7- ethyl-6-isopropyI-2.4.di.l-pyiTOlidinyI.7H-pynoIo[^^ 
6-cyclopropyl-7-cthyl-2,4^i.l-pyiTOUdinyI-7H-pynx)lo[2,3^^^ 
6-cyclopropyl-2,4Hli-l-pyrroUdinyl-7H-pynolo[23-d]pyiiim and phaimaceutically 

5 acceptable salts thereof. 

DETAILED DESCRIPTION OF THE INVENTION 
The bicyclic heterocyclic amines (XXX) of the present invention encompass a number 
of different type of ring systems depending on the definitions of W„ W3 and W5. These novel 
phaimaceutically active agaits are produced by methods known to those skilled in the art from 
10 known starting compounds. The invention is the bicyclic heteiwyclic amines (XXX), not the 
chemistry used to produce them. 

The starting point in the synthesis of the phannacologically active bicyclic heterocyclic 
amines (XXX) is the halogenated aiyl ring whether it is a pyrimidine ring (W, and W3 are both 
-N=) or a pyridine ring (one of W, or W3 is -N= and the other is -CH=). Before fonning the 
15 second ring, the final desired substituents (-NR2.1R2.2 and -NR4.,R4.2) on the heteroaiyl ring arc 
added or foraaed. The substituents -NR2.,R3.2 and -NR4.1R4.2 may be the same or different, it is 
preferred that they be the same for simplicity of chemical synthesis. The fomiarion of the 
tertiary amines (-NR^^R^^* •NR4.JR4.2) *rom halogenated ajomatiq/heteroaiomadc compounds is 
known to those skilled in the ait, sec /. Med. Chem., 33, 1145 (1990). Generally, after the 
20 desired groups at the ^ Q positions are formed, the 5-membcrcd ring is fonned. However, 
in some cases the -NRj.jNRj.! and NR4.1R4.1 are added to the prefonned bicyclic-heterocyclic 
amine (XXX). The -NR2.,NR2.2 and NR4.,R4.2 groups can be cyclized to forai rings including 
1-pyirolidinyl, 1-piperidinyl, 1-moipholinyl, l-piperazinyl, 1-aziridinyl, l-azctidinyl or a number 
of oflier heterocyclic rings. These rings can be substituted with 1 thni 3 groups, R^^, When 
25 R2.3 is alkyl, no more than two such groups can be on any one caiton atom in the ring. When 
R3.3 is other than aikyi, only one such group can be on any one cartx>n atom. 

The 5-membered ring is fonned by methods known to those skilled in the art 
Specific cases of tte different ring foraiations of the bicyclic heterocyclic amines (XXX) 
will be discussed individually below. 
30 When Wj is -N=, W3 is -N= and W5 is -OR, the bicyclic heterocyclic amines (XXX) 

arc pyrrolo[2,3-d3pyrimidines (VII) and are prepared by the process of CMART B and known 
means, see ComprehensWe Heterocyclic Chemistry, AJl. Katritzky and CW. Rees, Ed., Vol, 4, 
Pergamon Press, 1984, p. 528. The pyrrolo[2,3-d]pyrimidine ring system is known^ see for 
example, 4.amino-7B-D-ribofuranosyl-7H-pyrrolo[2,3-d] pyrimidine wWdi is tubercidin. The 
35 pynx)lo[2,3-d])pyrimidines (VII) are prepared starting from trihalopyrimidines (I) which are well 
known to those skilled in the art or arc conunercially available. The prcferred 2,4,6- 
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trihalopyrimidine (D is trichloropyrimidine (I). A mixture of the irihalopyrimidine fl) in an inen 
solvent such as THF is allowed to leaa with 1 equivalent of a piimaiy amine. R^-NH^ (II) in die 
presence of an acid scavenger. Organic amines such as pyridine, triethylamine, di- 
isopropylethylamine and inorganic bases such as potassium carbonate are useful add scavengers. 
5 The reactants are mixed at a reduced temperature (-SCT to 0"*) and the reaction mixture is 
allowed to warm to room temperature (20-25°) and then is often concentrated at reduced 
pressure. The residue is partitioned between an organic solvent such as ethyl acetate or 
methylene chloride and an aqueous inorganic base sudi as potassium bicarbonate. The extract is 
dried, concentrated, and the residue chromatogn^hed on silica gel to separate the desired 4- 

10 aminopyrimidine (HI). The 4-aminopyrimidine (IE) is mixed with an excess of a secondary 
amine, NHR2.,R2.2 (TV) and the mixture is heated under rrflux for 2 to 24 hours. Tht mixture is 
allowed to cool and then is concentrated. The residue is partitioned as described above to 
ronove the inorganic salts. The cmde product is purified by conventional means (e.g. crystal- 
lization and/or chromatography) to give the desired trisubstituted pyrimidtne (V). If a relatively 

15 nonvolatile secondary amine is used, the reaction mixture is diluted mth an orgaruc solvent such 
as ethyl acetate and the mixture is washed with an aqueous inorganic base. Alternatively, the 
required trisubstituted pyrimidine (V) intermediate may be obtained from reaction of a 2,4-di- 
amino-6-halopyridine with the appropriate primary amine (JO) at elevated temperatures. The 
trisubstituted pyrimidine (V) is contacted witii an a-haloketone, Rs-CHXrCO-Re (VI) where X, 

20 is preferrably -CI or -Br which provides a ketopyrimidine intennediate. The ketopyrimidine 
may cyclize to the desired pyrroIo[2,3-d]pyrimidine (VII) spontaneously at 20-25^ The 
cyclization may be accomplished by warming the ketopyrimidine intennediate in an inert solvent 
(e.g. THF, ethyl acetate, toluene, methylene chloride) in the presence (or absence) of a mild 
dehydrating agent such as magnesium sulfate, molecular sieve, trialkylotthofonmate, etc. The 

25 cyclization may also be achieved by diromatogr^hy of the intermediate on silica gel in the 
conventional way. The final product is purified by chromatography and/or crystallizatiorL 

When W, is -N=, W3 is -(31= and W5 is -N= tiie bicyclic heterocyclic amines (XXX) 
are 3H-imidazo[4J5-b]pyridines (XXV), a known system, see DE 3 318 671 Al CA 44, 2041b, 
Swiss Patent 260,741, and are prepared by tiie process of CHART C. The 2-{primary amino)- 

30 4,6-diaminopyridine (X) are prepared as described in CHART D. Nitration of the 2-^rimary 
amino)-4,6-diaminopyridines (X) by conventional methods such as nitric acid (or sodium nitrate 
to form the analogous nitroso compound) provides the nitrotriaminopyridines (XXni) and tiie 
regioisomer wtuch may be separated by fiactional crystallizaticHi or chromatography. The nitro 
group of the nitrotriaminopyridines (XXIII) may be reduced by hydrogenation in an inert solvent 

35 such as ethanol in the presence of palladium on carbon to provide the tetraaminopyridines 
(XXIV). The tetraaminopyridines (XXTV) are reacted with an acid halide or aldehyde as 
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described above for CHART A to provide the desired 3H-imidazol4^-b]pyridines (XXV). 

When W, is -N=, W3 is -CH= and W, is -CRjs the bicyclic heterocyclic amines (XXX) 
are lH-pyrroloI2,3-bJpyridines (XI), a knovm ring system, see J. Chem. Soc. 101, 1912, 1779, 
and are prepared by the process of CHART D. The amino group of 4-amino-2,6- 
5 dichloropyridines (Vffl) is alkylated by conventional methods known to those skilled in the an 
to provide aminopyridines (VUIA). Displacement of one of the chlorine atoms of the 
aminopyridines (VniA) is accomplished by treatment of the aminopyridines (VIEA) with one 
equivalent of the desired secondaiy amines, Khnv^R^j. (iV) in an inert solvcm such as THF or 
acetonitrile in the presence of an inoiganic base such as potassium cart>onate to provide the 2,4- 
10 di-amino-6-halopyridines OtX). Displacement of the remaining halo group with a primary 
amine, NH2R7, (H) is accomplished in a similar manner at elevated temperature. Alternatively, 
the order of addition of the two amines may be reversed where NHjR? is added to 
aminopyridine (WJRA) followed by reaction with a secondary amine HNRj.,R2.j (IV). Reaction 
of 2-(amino or substituted amino)-4,6-diaminopyridines (X) with an a-haloketone 

15 (RjCHXjCORe, VI) as described for CHART B provides a keto-pyridine intermediate which is 
cyclized to lH-pyirolo(2,3-b]pyridines (XI) in a similar fashion to that mentioned previously. 

When W, is -CH=, W3 is -N= and W5 is -N= the bicyclic heterocyclic amines (XXX) 
are lH-imida20[4,5-c]pyridines (XXIX) and arc prepared by tiie process of CHART E. This 
ring system is known, see Biochem. Z 49, 1913, 182. In much tiie same manner as CHART C, 

20 the amino group of 4-amino-2,6-dichloropyridine (Vm) is alkylated by conventional metiiods 
using the alkylating agent, R7-X, (XIV) which are known to tfiose skilled in the an to provide 3- 
nitro-2,4,6-triaminopyridines (XXVI). In some cases tiie 3-nitro-2,4,6-triaminopyridines (XXVI) 
arc protected witii conventional protecting groups such as BOC, acetamide or N-benzyl by 
metiiods known to fliose skilled in the art Displacement of flie chlorines may be accomplished 

25 by treatment of the 3-nitio-2,4,6-triaminopyridines (XXVI) wifli exce^ of the desired secondary 
amines, HNR2.,Rj.2 and HNR4.JR4.2 (rV) in an inert solvmt such as THF or acetonitrile in tiie 
presence of an inorganic base such as potassium carbonate to provide the 4-amino-2,6- 
diaminopyridines (XV). Nitration of ttie 4-amino-2,6-diaminopyridines (XV) by conventional 
metiiods as described in CHART C wiOi a nitrating agent such as nitric acid provides tiie 3- 

30 nitro-2,4,6-triaminopyridines (XXVII) and tiie rcgioisomer which may be separated by fractional 
crystallization or chromatognphy. The nitro group may be reduced by hydrogenation of tiie 3- 
nitro-2,4,6-triaminopyridines (XXVII) in an inert solvent such as ethanol in ttie presence of 
palladium on caitwn to provide flie 2,3,4,6-tetraaminopyridines (XXVHI). Any protecting 
groups may be removed at tills moment by conventional metiiods. The 2,3,4,6- 

35 tetraaminopyridines (XX VIII) may be reacted witii ap acid chloride foUowed by base or witii an 
aldehyde in tiie presence of cupric acetate as described for CHART C to provide ttie IH- 
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imidazo[4^-c]pyridines (XXIX). 

When Wi is -CH=:, W3 is -N= and W5 is -CRf^ the bicyclic heterocyclic amines (XXX) 
arc lH-pynolot3^-c]pyridines (XVI) and arc prepared by the process of CHART F. This ring 
system is known, see J. C3iem. Soc. 1909, 95. 1526. Following a similar process to that 
5 described for (3IART D, displacement of the -CI groups of 4-amino-2,6-dichloropyridine (Vni) 
is be accomplidied by treatment with excess of the desired secondary amine, HNRj-iRi-i' (IV) in 
an ineit solvent such as THE or acetonitrile in the presence of an inorganic base such as 
potassium caibonate to provide 4-amino-2,6-(substituted amino)pyridines (Xm). The primary 
amino group of the 4-amino-2,6-(substituted amino)pyridines (Xm) is alkylated by conventional 

10 methods using the alkylating agent, R^X, (XIV) which is known to those skilled in the ait to 
provide alkylaminopyridine (XV). Reaction of alkylaminopyridii^ (XV) with an a*haloketone 
(R5C3IX1COR5, VI) as described above provides a keto-pyridine inteimediate vfhidi is cyclized 
to lH-pyirolo[3^-c]pyridines OCVI) in a simUar fashion to Oiat described above. 

CHART A discloses a process when die functionaliQr R5 of the bicydic heterocyclic 

15 amines (XXX) is -H, it can be transformed to other functionality at C5. The formyl, 

hydroxymethyU and cyano analogs have biological activities fliemselves and are also useful 
intemiediates for further functionalizatiQn. The fomnyl compound is obtained by Vilsmeier-type 
formulation of pyrrolo[2,3-dDpyrimidines (VU) Q>hosphorous oxychioride, DMF) and from that, 
the hydroxylmediyl compound is derived by hydride reduction (e.g. sodium borohydride). The 

20 nitrite can be made by converson of the formyi group to the oxime (=N-OH) with 

hydroxylamine (NHjOH) followed by dehydration of the oxime (e.g. by heating in DMF). 

CHART G discloses process where the fimctionality R5, R^ andA>r R7 can be modified 
after the fonnation of the bicyclic heterocyclic amines (XXX).> For instance R7 may be a 
removable group sudi as tert-butyl or N-benzyL Deprotection of such a compound by methods 

25 known to those skiUed in tiie art will provide the •N'H analog. ADcylation, acylation, or other 
routine operations will provide compounds of fonnula (XXX) witti a new R,. Altematively, the 
substituoits at X5, X5, and X7 may contain a modifiable functional group that can produce new 
compounds containing altered R5, R^, and R7 substituents. For example, an aromatic ether can 
be dealkylated by routuie methods such as hydrogen bromide to provide a jAenol. The resultant 

30 phenol can be modified by routine mediods to provide additional analogs and/or possible 

prodrugs including alcohols, amines or thiol sidechains. These can be modified by conventional 
methods, or in the case of the alcohol sidechains^ converted to leaving giwps which are 
subsequentiy reacted with various nucleophiles. When R5.2 is an amino add derivative, it is 
understood that the connection is via an ester bond formed between tiie hydroxyli group on the 

35 substrate and flie carboxyl group on flie amino acid. In much the same manner, ttie amine 

groups (-NR2-1R2.I' -NR4.iR4.2) may contain modifiable functional groups (possibly in a protected 
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foim) which can be modified as described above to fonn compounds containing new -NRmRj.- 
and/or -NR4.,R4.j. 

It is preferred that the bicyclic heterocylic amfne compounds of fonnula (XXX) be a 
pyiTOlo[2,3-d]pyrimidine (VII) where W, and are both -Na and W, is .aij=. 
5 The bicyclic heterocyclic amines (XXX) in general and the pyirolo(2,3-d]pyrimidines 

(VD) more specifically, are amines, and as such foim acid addiUon salts when reacted with adds 
of suffidott strength. Phannaceutically acceptable salts include salts of both inorganic and 
organic adds. The pharaiaceuiically acceptable salts are preferred over the conesponding free 
amines since they produce compounds which are more water soluble and more crystaJline. Hie 
10 preferred jAaimaceuticaUy acceptable salts include salts of the following acids hydrochloric, 
hydrobromic. sulfuric. phosi*oric, nitric, citric, methanesulfonic CH3.(CH2)„i-COOH where n, is 
0 thru 4, HOOC-(CHj)n,-COOH where n is as defined above. HOOC-CH=CH-COOH, 4)-C00H. 
For other accqnable salts, see Im. J. Pharm., 33, 201-217 (1986). 

It is preferred that W, and W, are both -N=. It is preferred flat Wj is -C3^. It is 
15 preferred that Rj is -H, -CH3. -4 and 4-hydn)xyphenyl. It is preferred that -NRwR,., be the 
same as -NR4.,R«^. It is preferred fliat R^, and R^j are taken together with the attached nitrogen 
atom to form 1-pynoIidinyI, I-pipera2anyl, l-fliiomoii*olinyl and 4-methyliMperazin-l.yI; it is 
more preferred that Rj., and R^, fomj l-pynolidinyl and l-piperazinyl. It is preferred that R, is 
is -H, -CHj, and 4-hydroxyph»iyl. It is preferred that R, is is -H, -CHj, 2-(l- 
20 moiphoIinyl)ethyI and 2-(l-pipera2inyl)ethyL It is preferred that the mn-cyclhed bicydic 

heterocydic amines (XXX) be sdected from the group consisting of compounds of EXAMPLES 
6, 8. 9, 12-15, 18-22, 24-29. 36-38, 40, 41, 44, 46-48. 49, 50, 54, 56. 60, 65, 70, 73, 76, 78-80, 
82, 84. 86, 91, 94, 99, 101, 103-105, 107, 109, 110, 115, 118-123, 126-133, 139-151. 153-156 
and 169-191. It is more preferred that the non-cyclized bicyclic heieiocyclic amine (XXX) be 
25 selected from the group consisting of compounds of EXAMPLES 6. 25, 26. 29, 54, 70, 84, 86, 
141 and 145; it is most preferred that the non-cyclized bicyclic heterocydic amines (XXX) be 
the compound of EXAMPLES 6 and 54. It is preferred that the Cj-Q-cyclized bicycUc amines 
(XXX) be selected from the group consisting of compounds of the EXAMPLES 112, 138. 161 
and 168. it is more preferred that the CVQ bicyclic amine (XXX) be the compound of 
30 EXAMPLE 112. In addition there are certain preferred compounds which are not wltfiin the 
scope of the bicyclic hetercyclic amines (XXX), these indude 7, 30, 32-34, 52, 89, 96, 136, 
152, 157-160. 162-165 and 167; more preferred are Oie compounds of EXAMPLES 7, 52 and 
136. It is preferred that the bicyclic heterocydic amine (XXX) be a salt rather than the free 
base. 

35 It is preferred that the bicyclic heterocydic amines (XXX) be in the form of a 

phannaceutically acceptable salt and it is prefened that the salt be selected from the group 
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consisting of hydrochloride, hydrobromide, maleate and methanesulfonate. 

The bicyclic heterocyclic amines (XXX) are useful in treating^venting spinal trauma, 
mild and/or moderate to severe head injury, subarachnoid hemorrhage and subsequent isdiemic 
(thromboembolic) stroke, asthma and reduction of mucous foraiation/secretion in the lung, 
5 muscular dystrophy, adriamycin cardiac toxicity, Paridnsonism. Alzheimefs disease, other 
degenerative neurological disorders, multiple sclerosis, organ damage during reperfiision after 
transplant, skin graft rejection, hemonhagic, traumatic and septic shock, and conditions such as 
severe bums, ARDS, inflammatory diseases such as osteo- or iheumatoid axthritis, nephrotic 
syndrome (immunological), systemic lupus eiythematosis, allergic reactions, diabetes, athero- 

10 sclerosis, inflammation (dermatological antiinflammatory and antipsoriasis agents), emphysema, 
cancer (lunit metastasis, limit tumor growth), (stress induced) ulcers, ulcerative colitis and 
Crohn's disease. The compounds are also useful for prophylactic treatment before neurological 
procedures, for treatment of myocaitlial infarctions, drag allergic reactions, post-iesusdtation 
ischemia, and migraine headaches. The compounds have use in ophfliatanology, e.g., in 

15 treatment of diabetic retinopathy, age-related macular degeneration, cataracts and glaucoma, 
light*induced retinal damage and in inigation mixtures used in eye suigeiy. 

In humans, the bicyclic heteroqrclic amines (XXX) of the present invention are useful in 
treating subarachnoid hemonhage and subsequent cerebral vasospasm, global cerebral isdiemia, 
witii resuscitation (CPR) to prevent post-isdiemic brain damage, brain tumor (neuroprotective), 

20 Bells Palsy, otiier degenerative neurological disordeis, hqsatic necrosis (e.g. from viral hepatitis), 
some forms of radiation damage (for example during radiation treatment or from accidental 
exposure to radiation), myocardial damage after myocardial ischemia, pre-birth infant strangula- 
tion and infant hypoxia syndrome, such opthaimic disordeis as uveitis and optic neuritis and 
ischemic bowel syndrome. 

25 In humans, tiie bicyclic heterocyclic amines (XXX) are ns^ in preventing damage 

following cardiopulmonary resuscitation, neurological or cardiovascular surgery and from 
cardiac infarction, occular damage after opthabnic surgery (e.g. cataritic surgery). 

It is preferred that the bicyclic heterocyclic amines (XXX) are useful in treating asthma 
(and reduction of mucous foxmaation/secretion in the lung), muscular dystrophy. Parkinsonism, 

30 Alzheimer's disease and stroke. 

Generally, the bicyclic heterocyclic amines (XXX) are used like tiie glucocorticoid phar- 
maceuticals for the treatment of the above human conditions as well as the animal conditions 
listed below. While die bicyclic heterocyclic amines QOOS) are us^ in both humans and 
animals in treating many of the same conditions and preventing damage from the same problems 

35 as ttie glucocorticoids, flie bicyclic heterocyclic amines (XXX) are useful in treating a number of 
conditions and preventing damage from conditions where the glucocorticoids are not useful. 



10 



wo 93/20078 PCT/US93/02188 

-21- 

The bicyclic heterocyclic amines (XXX) have no glucocorticoid activity and tiieiefore. unlike 
the glucocorticoids, they can be given daily for long periods of time (used chronicaUy) wiUiout 
the side effects associated with the glucocorticoids. This is a distinct advantage. 

It is to be understood that each of the bicyclic heterocyclic amines (XXX) is usefid to a 
5 different degree for treating each of Uie conditions above. However, as is known to tijose 
skiUed in the art. some of tiie bicyclic heterocyclic amines (XXX) are better for treating some 
conditions and others are better for treating otiier conditions. 

The rat brain malonyldialdehyde and mouse sinnal neuron lipid peroxidation assays 
(Hall et al. J. of Pcol Expti. Then, 258, 688-694 (1991) identifies compounds which are 
antioxidants, which inhibit lipid peroxidation, and are useful in treating spinal trauma, mild 
and/or moderate to severe head injuiy, degenerative neurological disoideis, etc. This test also 
will pemiit one skilled in the art to deiennine tiie relative degree to which each of die bicyclic 
heterocyclic amines (XXX) are useful and which are die prcfened compounds. Anotiier metixxl 
useful for detennining which particular compounds inhibit lijMd peroxidation, and whidi are 
15 Uierefore usefiil in treating spinal trauma, mOd and/or moderate to severe head injury, degener- 
ative neurological disordeis, etc Is described by Piyor in Metiiods of Enzymology 105. 293 
(1984). Hiis test also will pennit one skilled in die art to detennine die relative degree to which 
each of die bicyclic heterocycUc amines (XXX) are us^l and which are die preferred 
compounds. Further, die mouse head injuiy assay of Hall, J. Neurosurg.. 62, 882 (1980) 
discloses an assay from which one skiUed in die art can readily determine which particular 
bicyclic heterocyclic amines (XXX) are useful in die acute treatment of spinal trauma or mild 
and/or moderate to severe head injuiy. This test also wfll pennit one skiUed in die art to 
detennine the relative degree to which each of die bicycUc heterocyclic amines (XXX) arc 
useful and which are die prcfened compounds. AdditionaUy, die cat 48 hour motor nerve 
25 degeneration model of Hall et al, Exp. Neurol., 79, 488 (1983) discloses a routine assay from 
which one skilled in die art can readily detennine which particular bicycUc heterocyclic amines 
(XXX) are useful in treating chronic degenerative neurological disorders such as ParidnsMiism, 
Alzheimer's disease etc. TOs test also wUl pennit one skilled in die art lo detennine die relative 
degree to which each of die bicyclic heterocyclic amines (XXX) are useful and which are die 
preferred compounds. H. Johnson in Im. An*. Alleigy Appl. Immunol., 70, 169 (1983) has 
described die ascaris sensitized rhesus monkey assay for anti-astiima dmgs. 

Tlie standanl conditions for treatment arc to give die Wcyclic heterocyclic amines 
(XXX) orally or parcnterally, e.g. IV (diat is by injection, infusion or continuous drip) or IM, 
widi a standard dose of about 0.05 to about 20 mg/kg/day IV for up to 10 days or about 0.05 to 
35 about 20 mg/kg«ay; one to four times daily by moufli. 

For treating spinal trauma, mild and moderate to severe head injuiy, damage foUowinc 
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caidiopulmonaiy resuscitation, cardiac infarction, organ damage during reperAjsion after 
transplant, hemonhagic, traumatic and septic shodc, severe bums, ARDS, and nephrotic 
syndrome and preventing skin graft rejection, the standard conditions are used. Typical 
treatment will involve an initial loading dose, e.g. an IV dose of 0.01 mg to 2 mg/kg followed 

5 by maintenance dosing e.g. IV infusion for a day to a week depending on the particular 

condition of the patient and the particular compound used. This may be supplemented with IM 
or oral dosing for days, weeks or months to prevent delayed neuronal degeneration in 
neurological applications (eg spinal trauma, head injury). 

In treating subarachnoid hemorrhage and subsequent cerebral vasospasm or ischemic 

10 (thromboembolic) stroke the standard conditions are used and pati^ts at risk are pre-treated 
orally. 

In treating excess mucous secretion and astiuna, tiie bicyclic heterocyclic amines (XXX) 
are administered orally, IV and by inhalation in the standard dose. In treating excess mucous 
secretions the oral dose of the bicyclic heterocyclic amines (XXX) used is ftom about 0.0S to 

IS about 20 mg/kg/day. The frequency of administration is one thru 4 times daily. Theoi^ 

administration of the bicyclic heterocyclic amines (XXX) to treat excess mucous secretions may 
go on for mcmths or evm years. Hie susceptible individuals can be pre-treated a few hours 
before an expected problem. The IV dose is about 0.05 to about 20 mg^g/day. The aerosol 
formulation contains about 0.01 to about L0% of the bicyclic heterocyclic amines (XXX) and is 

20 administered or used about four times daOy as needed. 

In treating muscular dystrophy. Parkinsonism, Alzheuner's disease and otiier 
degenerative neurological disorders (amyotrophic lateral sclerosis; multiple sclerosis) bicyclic 
heterocyclic amines (XXX) are administered orally usiiig a dose of about O.OS to about 20 
mg/kg/day, administered or used one to four times a day. The treatment may go on for years. 

25 In addition, utility bi disorders or physiological phenomena dependent on angiogenesis 

or neovascularization such as embryo implantation (antifertility), artiuitis, and atiierosclerosis is 
exhibited witii tte bicyclic heterocyclic amines (XXX) with or witiiout co-administered oral 
heparin or systemic heparin fifagments, see Science 221, 719 (1983). 

In treating adriamycin-induced cardiac toxicity, tiie bicyclic heterocyclic amines (XXX) 

30 are administered orally or IV usmg a dose of about 0.05 to about 50 mg/kg/day, piefenably 
about 0.5 to about 10 mg/kg/day. The bicyclic heterocyclic amines (XXX) are preferably given 
concomitantiy witii IV adriamycin or tiie individual is pre-treated witii tiie bicyclic heterocyclic 
ammes (XXX). 

For prophylaxis prior to and preventing damage after neurological or cardiovascular 
35 surgery flie bicyclic heterocyclic amines (XXX) are used according to tiie standard conditions. 
The patient can be pretreated with a single IV or IM dose just prior to suigery or orally before 



wo 93/20078 PCT/US93/02188 

-23- 

and after surgery. 

In treating osteo- or rheumatoid arthritis and other inflanunatory diseases, the tricyclic 
heterocyclic amines (XXX) are given orally or IM in doses of about 0.05 to about 20 
mg/kg/day. one to four times daily. Orally the dnig will be given over a period of months or 
5 years alone or with other steroidal or nonsteroidal antiinflammatory agents. The initial dose 
with some severe rheumatoid patients may be given IV and followed with an IV drip for up to 
24 hours or more. In addition, intra-arterial administration may be employed. 

In treating dnig allergic reactions, the bicycllc heterocyclic amines (XXX) are given in a 
dose of about 0.05 to 20 mg/kg/day, administered one to four times daily orally and IV. 
10 Typical treatment would be an initial IV loading dose followed by oral dosing for a few days or 
more. 

In treating atherosclerosis and emphysema, the bicyclic heterocyclic amines (XXX) are 
given orally in a dose of about 0.05 to about 20 mg/kg/day, one to four times daily for months 
or years. 

1^ In treating dermatological inflammatory conditions including psoriasis, the bicyclic 

heterocyclic amines (XXX) arc given orally in a dose of about 0.05 to about 20 mgykg/day, one 
to four times daily or applied toi^cally as a cream, ointment or lotion or equivalent dosage form 
in a concentration of about 0.05 to about 5% as long as needed. In treating these conditions the 
bicyclic heterocyclic amines (XXX) can be used with steroidal agents. 

20 The bicyclic heterocyclic amines (XXX) are usefiil in the prevoition and treatmoit of 

stress ulcers and of gastric intolerance caused by drugs such as nonsteroidal anti-inflammatory 
compounds (NOSAC), Stress ulcers are ulcers that develop after exposure to severe conditions 
such as trauma, bums, sepsis, extensive surgery, jacute illnesses, and the like. Patients in 
intensive care units are particulariy prone to develop stress ulcers. Stress ulcers also include 

25 lesions that can lead to upper gastrointestinal bleeding; sudi bleeding is likely to be prevented 
by tiiese compounds. NOSAC includes drugs such as ibuprofen, asprin, indometiiacin, ni^rox- 
en, piroxicam and the like that are usually taken for analgesia, and that are often associated with 
ga^intestinal intolerance characterized by pain and lesions that may lead to bleeding. The 
bicyclic heterocyclic amines (XXX) will be administered preferentially by the oral route either 

30 as tablets, capsules or liquids, in doses ranging ftom about 5 to about 500 mg, two to four umes 
a day. The treatment would be either preventive, i.e., starting before ulcers have fonned in 
patients at risk of developing such lesions, or therapeutic, i.e., once the ulcers have fonned. In 
patients whose clinical condition precludes swallowing the oral dosage fonns, die bicyclic 
heterocyclic amines (XXX) would be given eitiier through a nasogastric tube, or parentendly, 

35 i.e., IV or IM. The parenteral doses would range from about 1 to about 100 mg and be admin- 
istered one to four times a day or by IV. 
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In dogs, the bicyclic heterocyclic amines (XXX) are usefiil in trcafing trauma, interver- 
tebral diseases (slipped disk), tramnadc shock, flea bite and other allergies. 

In hoises, the bicyclic heterocyclic amines (XXX) arc useful in treating endotoxic or 
septic shock which follows colic, pretieamient before surgeiy for colic and treatment of Founder 
5 (laminids). 

In cattle, the bicyclic heterocyclic amines (XXX) arc useful in treating acute colifonn 
mastids. bovine mastitis, acute allergic reaction to feed lot vaccination and ship[nng fever. 

In pigs, the bicydic heterocyclic ammes QCXX) are useful in treating porcine stress 
syndrome and tbemial stress syndrome. 
10 The tenn treatment or treating as used in this patent is used broadly and includes both 

treatment of an existing condition as well as preventing the same condition from occuning 
where such is possible as is well known to those skilled in the art For example, the bicyclic 
heterocyclic amines (XXX) can be used to treat existing asthma conditions and to prevent future 
ones from occurring. For example, die bicyclic heterocyclic amines (XXX) treat spinal trauma 
IS and prevent rejection of skin grafts. 

The bicydic heterocydic amines (XXX) can be used with other pharmaceutical agents 
in treatment of the conditions listed above as is known to those skilled in die art 

The exact dosage and frequency of administration depends on ttie particular bicyclic 
heterocyclic amines (XXX) used, the particular condition bdng treated, the sevens of the 
20 condition being treated, the age, weight, general physical con<fition of the particular patioit, 
other medication the individual may be taking as is well known to those skilled in the art and 
can be more accurately determined by measuring the blood level or concentration of the bicyclic 
heterocyclic amines (XXX) in the patient^s blood and/or tiie patient's response to the particular 
condition bdng treated. 
25 DEFINITIONS AND CONVENTIONS 

The definitions and explanations below are for the tenns as used ttvoughout this entire 
document induding bodi the specification and the daims. 

L CONVENTIONS FOR FORMULAS AND DEFINITIONS OF VARIABLES 
The chemical formulas representing various compounds or molecular fragments in (he 
30 specification and claims may contain variable substituents in addition to expressly defined 

structural feamres. lliese variable substituents are identified by a letter or a letter followed by a 
numerical subscript, fbr example. %'* or "R" where "i" is an integer. These variable 
substiments are eiti^r monovalent or bivalent tiiat is, diey represent a group attadied to the 
fonoQula by one or two diemical bonds. Fbr example, a group would represent a bivalent 
35 variable if attadied to the fbraiula CH3-C(=Zi)H. Groups R, and R^ would represent monovalent 
variable subsniurats if attached to tiie formula CH3-CH3-C(Ri)(Rj)Hn. When chemical fbnnulas 
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are drawn in a linear fashion, such as those above, variable substiiuents contained in parentheses 
arc bonded to the atom immediately to Ihe left of the variable subsiituent enclosed in 
parenthesis. When two or more consecutive variable substituents arc enclosed in parentheses, 
each of the consecuUve variable substituents is bonded to the immediately preceding atom to the 
5 left which is not enclosed in parentheses. Thus, in the fonnula above, both and R, are 
bonded lo the preceding carbon atom. Also, for any molecule widi an established sysujm of 
caibon atom numbering, such as steroids, these caibon atoms arc designated as C,, where "i" is 
the integer corresponding to the carbon atom number. For example. C, represents die 6 position 
or carbon atom number in the steroid nucleus as traditionally designated by those skilled in the 

10 ait of steroid chemistiy. Likewise the tenn "V represents a variable substituent (eidier 
monovalent or bivalent) at die Q position. 

Chemical fonnulas or portions thereof drawn in a linear fashion represent atoms in a 
linear chain. TTie symbol in general represents a bond between two atoms in the chain. 
Tlius CH3-0-CHj-CM(Ri)-CH3 represents a 2-substituted.l.methoxypropane compound. In a 

15 similar fashion, the symbol represents a double bond. e.g.. CH2=C(iy-0-CH3. and the 
symbol "B" represents a triple bond. e.g.. HC=C-CH(Ri)-CHj-CH3. Cartjonyl groups are 
represented in either one of two ways: -CO- or -C(=0)-, widi the former being prefeired for 
simplicity. 

Chemical foimulas of cydic (ring) compounds or molecular firagments can be 
20 represented in a linear fashion. Thus, the compound 4-chloro.2-methylpyridine can be 
represemed in linear fashion by N =C(CH3)-CH=Ca-CH=C*H with the convention that the 
atoms maiked with an asterisk (*) are bonded to each other resulting in a» formation of a ring. 
Likewise, die cyclic molecular fragment, -HefliyD-l-piperazihyl can be represented by -IsT- 
(CH^.N(C^j).CHj-C*Hj. 
25 A rigid cyclic (ring) structure for any compounds herein defines an orientation with 

respect to the plane of the ring for substiments attached to each caibon atom of the rigid cyclic 
compound. For saturated compounds which have two substituents attached to a cartjon atom 
which is part of a cycMc system, -C(X,)(Xj). die two substituents may be in either an axial or e- 
quatorial position relative to die ring and may change between axial/equatorial. However, die 
30 position of die two substituents relative to tfie ring and each otiier remains fixed. While eiflier 
substituent at times may lie in die plane of die ring (equatorial) naher tiian above or below die 
plane (axial), one substiment is always above die odier. In chemical stnictural fonnulas 
depicting such compounds, a substituent (X,) which is "below" anoflier substimem (X,) wiU be 
identified as being in die alpha (o) configuration and is identified by a broken, dashed or dotted 
35 line attachment to die carbon atom, i.e., by die symbol "- - -" or The corresponding 
subsdiuera attached "above" (Xj) die odier (X,) is identified as being, in die beta (6) 
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configuration and is indicated by an unbroken line attachment to the carbon atom. 

When a variable substituent is bivalrat, the valences may be taken together or separately 
or both in the definition of the variable. For example/a variable R, attached to a carbon atom I 
as -C(»R,)- might be bivalent and be defined as oxo or keto (thus forming a caibonyl group 
5 (-CO-) or as two separately attached monoyalent variable substituents a-Rj.^ and fi-R^ When a 
bivalent variable, Rj, is defined to conast of two monovalent variable substituents. the 
convention used to define the bivalent variable is of the form '*a-R,.j:B-R;^" or some variant 
thereof. In such a case both a-R;^ and 6-R» are attached to the cart)on atom to give 
-C(a-R,.j)(B-Ri^K For example, when the bival^ variable R^, -C(=R^- is defined to consist of 

10 two monovalent variable substituents, the two monovalent variable substituents are a-R^^irfi-R^^* 
™ a-R^jiB-Rfi^io* etc giving -C(a-R<n)(B-R<^2)-, .... -C(a-R<^9)(B-R6.,o)-. etc Likewise, for the 
bivalent variable R^i, -C(=Ru)-, two monovalent variable substituents are a-Rii.i:B-Rj,.j. For a 
ring substituent for which sqiarate a and B orientations do not exist (e.g. due to the presence of 
a carbon carbon double bond in the ring), and for a substituent bonded to a caibon atom which 

15 is not part of a ring die above convoition is stiU used, but the a and fi designations are omitted. 
Just as a bivalent variable may be defined as two separate mcmovalent variable 
substituents, two separate monovalent variable substituoits may be defined to be taken together 
to fonn a bivalent variable. For sample, in the fomiula -Ci(Rj)H-C2(Rj)H- (Cj and define 
aibitrarily a first and secrnid carix)n atom, respectively) R^ and R, may be defined to be taken 

20 togetiier to fonn (1) a second bond between Q and or (2) a bivalent group such as oxa (-0-) 
and tiie fonnula thereby describes an epoxide. When R| and Rj are taken togetiier to forni a 
more complex oitity, such as die group -X- tiien the orientation of the enti^ is sudi tiiat Q 
in tiie above formula is bonded to X and Q is bonded to Y. Thus, by convention die designa- 
tion Rj and Rj are taken together to form -CH2-CH2-O-CO- ...** means a lactone in which die 

25 carbonyl is bonded to However, when designated "... Rj and R,- are taken together to form 
-CO-0-C3l2-CH2-the convention means a lactone in which the carbonyl is bonded to Q. 

The carbon atom content of variable substituents is indicated in one of two ways. The 
first mediod uses a prefix to the entire name of die variable such as "Q-C/, where both T and 
"4" are integers representing die minimum and maximum number of caition atoms in the 

30 variable. The prefix is separated from die variable by a space. For example, "C1-C4 alkyl" 
represents alkyl of 1 tlirou^ 4 cartx)n atoms, (including isomeric forms thereof unless an 
express indication to the contrary is given). Whenever this angle prefix is given, the prefix 
indicates the entire cart)on atom contmt of die variable being defined. Thus Cj-Q alkoxy- 
cart)onyl describes a group CH3-(CH2)o-0-(X)- where n is zero, one or two. By die second 

35 method the carbon atom content of only each portion of die definition is indicated separately by 
enclosing the "Q-Cj" designation in parentheses and placing it immediately (no intervening 
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space) before the portion of the definition being defined. By this optional convention 
(CrC3)aIkoxycart)onyI has the same meaning as C2-C4 alkoxycaibonyl because the XrQ" refers 
only to the cartwn atom content of the alkoxy group. Similarly while both Q-Q alkoxyalkyi 
and (C,-C3)alkoxy(C,.C3)alkyl define alkoxyalkyi groups containing from 2 to 6 cartwn atoms. 
5 the two definitions differ since the fonner definition allows either the alkoxy or alkyi portion 
alone to contain 4 or 5 carbon atoms while die laner defmition limits either of these groups to 3 
carbon atoms. 

When the claims contain a fairly complex (cyclic) substituent, at the end of the phrase 
naming/designating that particular substituent will be a notation in (parentheses) which wiU 
10 conespond to the same name/designation in one of tiie CHARTS which wiU also set forth the 
chemical structural fonnuia of that particular substitu^t. 

II. DEFINrnONS 
All t^peratures are in degrees Centigrade. 
TLC refers to thin-layer diromatogr^hy. 
15 THF refers to tetrahydrofaran. 

DMF refers to dimethylfonnamide. 

Saline refers to an aqueous saturated sodium chloride mixture. 

IR refers to infrared spectroscopy. 

CMR refers to C-13 magnetic resonance spectroscopy, chemical shifts are reported in 
20 ppm (5) downfield from tetrametiiylsilane. 

NMR refers to nuclear (proton) magnetic resonance spectroscopy, chemical shifts are 
reported in ppm (5) downfield from tetramethylsilane. 
TMS refers to tetramethylsilane. 
refers to phenyl (QH5). 

25 MS refers to mass ^trometiy expressed as m/z or mass/charge unit [M + HI* refers 

to Oie positive icMi of a parent plus a hydrogai atom. El refers to electron impact CI refers to 
chemical ionization. FAB refers to fast atom bombaidment 
HRMS refers to high remixture mass spectrometiy. 
Eflier refers to diefliyl cflier. 
30 Phannaceutically acceptable refers to fliose properties and/or substances which are 

acceptable to tiie patimt from a phanriacologicalAoxicoIogical point of view and to tiie 
manufacturing phannaceutical chemist from a physical/chemical point of view regaining 
composition, fonnulation, stability, patient acceptance and bioavailability. 

Phannaceutically acceptable salts include flie salts of flie following adds hydrochloric, 
35 hydrobromic, sulftiric, phosphoric, nitric, citric, methanesulfonic CH3-(CH2)„j-COOH where Hj is 
0 Uini 4, H00C-(CH2)n,-C00H where n is as defined above, H00C-CH=(31-C00H, 
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<|>-COOH. 

When solvent pairs are used, the ratios of solvents used are volume/volume (v/v). 
When the solubility of a solid in a solvent is used the ratio of the solid to the solvent is 
weight/volume (wt/v). 
5 BOC refers to -CO-0-(t-butyl). 

EXAMPLES 

Without further elaboration, it is believed that one skilled in the art can, using the 
preceding description, practice the present invention to its fullest extent The following detailed 
examples describe how to prepare the various compounds and/or perform the various pn)cesses 
10 of the invention and are to be construed as merely illustrative, and not limitations of the 

preceding disclosure in any way i^atsoever. Those sldUed in die art will prompdy recognize 
appropriate variations from the procedures both as to reactants and as to reaction conditions and 
techiuques. 

EXAMPLE 1 2,6 Dichlon)-4-methyiaminopyrimidine (III) 

15 2,4,6-Trichloropyrimidine G« 30 g) is added to a suspension of methylamine 

hydrochloride (II, 10 g) in THF (250 ml). The mixture is cooled to -6"^ and 
diisopropylediylamine (55 ml) is added slowly. The mixture is stined for 3 days at 20-25^ and 
then is concentrated under reduced pressure. The residue is absorbed on silica gel (75 g) with 
eihyl acetate/methylene chloride (1/1) and qyplied to a silica gel (1 kg) column packed in ethyl 

20 acetate/hexane (I/l). Eiution is perfonned with ethyl acetate/hexane (1/1) collecting 500 ml 
fractions. The appropriate fractions (8-14) are pooled and concentrated to give the tide 
compound, NMR (CDQ,) 6^, 6.2 and 2.9 S. 
EXAMPLE 2 2,6*Dichloro-4-n-propylaminopyrimidine (ID) 

A mixture of 2,4,6-tricfaIoropyrimidine (1, 11 g) in THF (160 ml) is cooled to -70^. 

25 Diisopropylethylamine (1 1 ml) is added, followed by the addition of a mixture of n-propylamine 
(n, 4.9 ml) in THF (15 ml). The mixttire is allowed to stand for 3 days at 20-25^ and then is 
concentrated. The residue is partitioned between ethyl acetate and aqueous potassium 
bicaibonate. The organic extract is washed with water and saline, then dried and concentrated 
to give a solid. The solid is chromatographed on silca gd (650 g) packed in ethyl acetat^- 

30 hexane (10/90) and eluted with ethyl acetate;/hexane (10 — ^30/90 — »70). The appropriate 

fractions (14-18) are pooled and concoitrated to give die tide compound, NMR (CDCI3) 6.29, . 
5.87, 3.21, 1.65 and 0.99 5. 

EXAMPLE 3 4-Meihylamino-2,6-di*l-pyrrolidinopyrimidine (V) 

Pyrrolidine (IV, 25 ml) is added (exothermic) to 2,6-diddon>-4-methylaminopyrimidine 
35 (in, EXAMPLE 1, 1.81 g). The mixture is stirred and heated under reflux for 23 hours, then is 
allowed to cool and concentrated under reduced pressure. The residue is partitioned between 
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ethyl aceraie and aqueous potassium bicaibonate, the phases separated and organic phase is 
concentrated to give a solid. The solid is ciystallized from hexane to give the title compound, 
mp 100.5.103«; NMR (CDCI3) 4.74, 35U 3.43, 2.81 and 1.9 6; CMR (CDCI3) 164.50. 161.92, 
160.18, 70.78. 46.06, 45.85. 28.47. 25.44. 25.19 6. 
5 Alternatively* the title compound can be obtained by the reaction of 4-chloio-2.6-di-I- 

pyiTOlidinylpyrimidine and meihylamine (II) in pyridine in a pressure mbe at 100^ MS (M+) 
247. 

EXAMPLE 4 4-n*Propylamino-2,6-di-Upym)lidinopyrimidine (V) 

Pynolidine (IV, 30 ml) is added (exothermic) to 2,6-dichlon)-4-n-propyl-pyrimidine (HI, 

10 EXAMPLE 2, 3.09 g). The mixture is stirred and heated under reflux for about 18 hours, tticn 
is allowed to cool and is concentrated under reduced pressure. The residue is partitioned 
between etfiyl acetate and aqueous potassium bicarbonate as in EXAMPLE 3 to give a solid 
which crystallized from ethyl acetate^iexane to give the title compound. NMR (CDOj) 4.70, 
4.34, 3.50, 3.42, 3-12. 1.9, 1.61 and 0,97 5; CMR (CDCI3) 163.69, 161.91. 160.29. 79.11, 46.07, 

15 46.85, 43.6L 25.45, 25.20. 22.68, 1 1.56 5. 

EXAMPLE 5 2,6-bis-(2-Hydn)xyethyl)methylamino-4-methylaminopyrimidine (V) 

A mixture of 2,6-dichlon)-4-methylamino-pyrimidine (HI. EXAMRLE 1, 1,78 g) and 2- 
(mefliylamino)eflMmol (IV. 25 ml) is heated under reflux for about 18 houre, tiien is allowed to 
cool and is diluted with ethyl acetate (100 ml). The mixture is washed with aqueous potassium 

20 bicarbonate (0.5 N), water (4 x 25 ml) and with saline (50 ml). The aqueous phases arc 

backwashed with ethyl acetate. The organic extracts are combined, dried and concentrated to 
give tiie tide compound, NMR (CDCI3) 4.82. 3.8, 3.68. 3.1 1. 3.00 and 2.845; CMR (CDCI3) 
164.0, 161.76, 71.16, 63.08. 62.47, 52.64, 36.91, 36.49 and 28.35 S. 
EXAMPLE 6 6-Phenyl-2,4-diKl-pyrrolidinyl>7-methyl-7H-pym)lo[23-d]pyrm^ 

25 (VII) 

Powdered a-bromoacetophenone (VI, 1.83 g) is added to a stirred, cold mixture of 4- 
methylamino-2,6-di-(l-pyrrolidinyl)pyrimidinc (V, EXAMPLE 3, 2.23 g) in acetonitrile (75 ml) 
containing diisopropylethylamine (2 ml). The mixmre is stirred for 1 hour at 20-25** a precipi- 
tate separates and die mixture is allowed to stand for 2 days and then is concentrated under 

30 reduced pressure. The residue is partitioned between mcthlene chloride and aqueous potassium 
bicartx)nate as described in EXAMPLE 3. The phases are separated, the organic phase is 
washed, dried and concentrated to give a solid. The solid is absori^ed on silica gel (22.5 g) 
from methylene chloride and applied to a column of silica gel (200 g) padced in acetone/- 
methylene chloride (5/95). The column is eluted with acetone;/toethylene chloride (5/95). the 

35 appropriate fractions arc pooled and concentrated to give a solid. The solid is crystallized from 
aceione/metiUene chloride to give the tide compound, mp 160.5-161**; NMR (CDCI3) 7.5-7.25, 
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6.43. 3.79. 3.68. 3.63 and 1.95 5; CMR ( CDCI3) 157.94, 155.41, 133.28. 133.04. 128.33. 
128.07, 126.62, 100.84. 96.40. 47.36. 46.47. 29.69 and 2535 6; MS (m/z) M* = 347. 
E5CAMPLE 7 6-[2-a-Meaiyl)propyI]-7-methyl-2,4-di.(l-pynolidinyl)-7H.pynolo[2.3- 
d]pyriinidine (VII) 

5 Following the general procedine of EXAMPLE 6 and making non-critical variations but 

starting with 4-methylanuno-2.6-di-(l-pyrroIidinyl)pyrimidine (V. EXAMPLE 3. 0.495 g) and 
l-bromopinacolone (VL 0.4 ^. the title compound is obtained, mp 207-208°; NMR (CDd^ 
6.1a 3.79, 3.76, 3.59. 1.95 and 1 J9 5; CMR (CDCI3) 157.66, 155.22. 140.45. 96.13, 94.64. 
47.27, 46.41, 30.30. 29.94 and 25.52 5. 

10 EXAMPLE 8 6-RKnyl-7-n-propyl-2,4-di-(l-pyrrolidinyl)-7H-pyrrolo[2.3-d]pyrimidine 

cm 

Following the general procedure of EXAMPLE 6 and makirig non-critical variations but 
starting wifli 4-n-ptopylamirx>-2,6-di-l-pyrrD]idino-pyrimidine (V, EXAMPLE 4, 3.85 g) and 
powdered a-btomoacetophenone (Vli 2.84 g). the title compound is obtained, mp at 83°; NMR 
15 (CDCI3) 73-7.25, 6.38, 4.14, 3.79, 3.61. 1.95, 1.62 and 0.72 S; CMR ( CDCI3) 157.80. 155.44. 
155J1, 133.82, 132.83, 128.29, 12826. 126.66, 10232. 101.29,47.33,46.44,43.82, 2534, 
22.87 and 11.14 5. 

EXAMPLE 9 7-MellQrl-2.4-di-[N-mcthyl-N-a-hydroxy)ethyll-6-phenyl-7H-pyrr- 
olo[23-d]pyiimidine (VII) 
20 FoUowing tiie general procedure of EXAMPLES 6-8 and making non-critical variations 

and using a-bromoacetophenone (VI, 1.18 g) and 2,6-lns-(2-hydroxyeth^)mediylamino-4- 
methylamlnoiqrrimidine (V, EXAMPLE 5, 13 g) the tide compound is obtained, NMR (CDCI3) 
73-73, 6.44, 3.90, 3.78, 3.62. 3.44 and 3.23 5. 

The methanesulfonic add salt of the title compound is obtained as a hygroscopic solid. 
25 EXAMPLE 10 2-[(2,6-IXchlonq>yTimidin-4-]^amino]ethanol (DH) 

Following the general procedure of EXMSPLM I and making non-critical variations but 
starting with ^hanolamine (II, 1.65 mO and 2,4,6-trichloropyiimidine (L 5.00 g). the tide 
compound is obtained, NMR (CEOj) 6.33. 3.86, 339, 1.59 5. 
EXAMPLE 11 2-[(2.6-Di-(l^yrrolidiiiyl)pyrimidm-4-j«)anuno]ethanol (V) 

30 Follomng die g^eral procedure of EXAMPLE 3 and malting nonrcritical variations but 

starting with pyrrolidine dV. 10.0 ml) and 2-[(2,6-diddon)pyrimidin-4-yI)amino]edianol (m. 
EXAMPLE 10, 2.77 g). die tide oooqnund is obtained, mp 138-140°; IR (mineral oil) 1600, 
1571, 1508, 1476. 1449, 1432, 1417, 1343 cm *; NMR (CDCy 5.9-6.6,4.8-5.1. 4.76, 3.74. 
3.25-3.6, 1.7-2.0 5; MS (mfz) 277. 249, 233 and 205. 
35 EXAMPLE 12 2-t64%enyl-2,4-di-l-pyrrolidiiiyl-7H-pyrrolo[2,3-d]pyrimidin-7- 

yI]edianol hydrochloride (Vn-salt) 
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Following the general procedure of EXAMPLE 6 and making non-critical variations but 
starting with 2-I(2,6-di-(l-pyrrolidinyI)pyriinidin-4-yI)amino]cthanol (V, EXAMPLE 11, 2.00) 
and 2-bromoacetophenone (VI, 1.46 g). the ftee base of the title compound is obtained, mp 156- 
157^ IR (mineral oil) 2953, 2924, 2860, 1572, 1529, 1478, 1473, 1453, 1449, 753 cm '; NMR 
5 (CDC\^) 7.84, 7,25-7.5, 6.40, 4.M.2, 3.95-4.05, 3.79, 3.59 and 1.9-2.1 8; MS (m/z) 377, 346. 
333, 305 and 188. 

The hydiodiloiide salt is prepared in methanol and ciystallized from hot acetone to 
provide the tide compound, mp 131-133°. 

EXAMPLE 13 2.[6-PhenyI-2,4-di.l-pynolidinyl-7H-pyiTOlo[2,3-d]pyrimidin-7-yI]ethyl 

10 methanesulfonate (VD-salt) 

Methanesulfonyl chloride (025 ml) is added to a mixture of 2-[6-phenyl-2,4-di-l- 
pyiTolidinyl-7H-pyrrolo[2,3-d]pyrimidin-7.yl]ethanol (VII, EXAMPLE 12, 0.83 g), trieihylamine 
(1.0 ml) and THF (20 ml) at 0**. The mixture is stirred at 0"* for 1 hour, quenched with ice, and 
concentrated. Aqueous woilcup (ethyl acetate, saline wash, magnesium sulfate) gives the title 

15 compound as a solid; NMR (CDCI3) 7.3-7.5, 6.41, 4.63, 4.43, 3.7-3.85, 3.5-3.75, 2.65, 1.9-2.1 5. 
EXAMPLE 14 2-[6-PhenyI-2,4-di-l-pyrn)lidinyI-7H-pyrn)lo[23-d]pyrimidin-7-yl]-S- 
ethyl-l-diipacetate (VII) 
Thiolacetic add (0.60 ml) is added to a mixture of 2-[6i)henyl-2,4-di-l-pyrroIidinyI-7H- 
pyrTolo[2,3-d]pyiimidin-7-yIlethyl methanesulfonate (Vn. EXAMPLE 13, 0.95 g), potassium 

20 carbonate (0J8 g), and acetonitiile (10 ml) at O"*. Hie mixture is allowed to warm to 20-25"" and 
is heated at reflux for 2 hr. After cooling to 20-25**, basic woikup (ethyl acetate, 1 N potassium 
bicarbonate, saline wash, magnesium sulfate) and purification by flash diromalography eluting 
with ethyl acetate/hexane (4/96), pooling and concentrating the desired fractions gives the tide 
compound, IR (mineral oil) 2968, 2951, 2925, 2869, 2860, 1689, 1566, 1516. 1470, 1452 and 

25 756 cm-'; NMR (CDQa) 725-7 J, 6.39, 4.34. 3,75-3.85, 3.55-3.65, 3.24, 2.16 and 1.9-2.1 5; MS 
(m/z) 435, 393, 333 and 43. 

EXAMPLE 14A 2.[6-Phenyl-2,4-di-l-pyrn>lidinyl-7H-pyrn)lo[2,3-d]pyrimidin-7- 
yljethanethiol (VII) 

Sodium hydroxide (300 mg) is added to a mixture of 2-[6-phenyI-2,4-di-l-pyrTOlidinyl- 
30 7H-pyrrolo[2Jl-dJpyrimidin-7-yl]-S-ethyH-thioacetate (VD, EXAMPLE 14, 240 mg), ethanol 
(11.5 ml), and water (2.9 ml, deoxygenated with argon). The mixture is heated at reflux for 80 
min and is allowed to cool to 20-25^ Concentration, aqueous workup (methylene chloride, 
sodium sulfate), and purification by flash chromatography eluting with etiiyl acetate^exane 
(5/95), pooling and concentrating the desired fractions gives die tide compound, IR (mineral oil) 
35 2963, 2948, 2929, 2866. 1563. 1518, 1484, 1469, 1455, 1415, 1355, 754 cm'^; NMR (CDQa) 
7.2-7.5, 6.39, 4.2-4.5, 3.4-3.9, 2.83, 1.8-2.1 5; MS (m/z) 393, 360, 346, 333, 305. 
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EXAMPLE 15 2-[6-Phenyl-2,4-di-l-pynDlidinyI-7H-pynolo[23-d]py™ 
acetate (Vn) 

Prepared by standard methods to give the title compound as a solid, mp US-UV; JR 
(mineral oil) 2953, 2924, 2866. 2855, 1742, 1569, 1519, 1471, 1456. 1448. 1233 cm'*; *H NMR 
5 (CDCI3) 7.25-7.5, 6.41, 4.43, 4.30, 3.7-3.85, 3.55-3.65, 1.85-2.1, 1.82 6; MS m/z 419, 391, 376, 
333. 209. 

EXAMPLE 16 4-teit-Butylamino-2,6-dich]oiopyrim]dine (ID) 

Teit-butylamine (II. 6.23 ml) is slowly added to 2.4,6-tric*loiopyiimidine 10.0 g) at 
-20'' (temp, rose to -14% Diisopiopyletfaylamine (9.50 ml) is added and the mixture is stirred at 
10 20-25*" for 72 hours. Basic woricup (ethyl acetate, 1 N potassium bicarbonate, magnesium 
suliate) and purification by flash chiomatography eluting with hexane/ethyl acetate (9/1), 
pooling and concentrating the desired fractions gives the title compound, mp 192-193**; NMR 
(CDCI3) 629. 1.44 8. 

EXAMPLE 17 4-tert-Butylamino-2,6-di-(l-pynolidinyl)pyrimidine (V) 

15 Pynolidine (TV. 10.0 ml) is added to 4-teit-butylamino-2,6-dichloropyrimidine Gil, 

EXAMPLE 16. 3.55 g) at *10^ and the mixture heated at reflux for 30 hours. After cooling to 
20-25®. basic woricup (ediyl acetate. 1 N potasshun bicarbonate, saline wa^ magne^um sulfate) 
gives the title compound as a liquid; NMR (CDCla) 4.78. 4.26, 3.3-3.6. 1.85-2.0 and 1.41 5. 
EXAMPLE 18 7-tert-Butyl-6-phenyl-2.4-di-l-pynDlidinyl-7H-pyrToloI2,3-d]pyrimi<fine 

20 (VII) 

2-Bn)moacetophenone (VI. 1.4 g) is added to a mixture of diisopropylethylamine (1.5 
ml) and 4-tert-butylarnino*2.6-di-(l-pyrrolidinyl)pyrimidine (V, EXAMPLE 17. 2.0 g) in 
acetonitrile (60 ml) at 0^ The mucture is allowed to warm to 20-25® and is then heated at 
reflux for 115 hr. After cooling to 20-25®. basic woricup (methyl»e ddoride, 1 N potassium 

25 bicarbonate, magnesium sulfate), and purification by flash chromatogrq)hy during with elhyl 
acetate/hexane (5/95), and pooling the desired fractions gives the title compound, mp 87-89°: IR 
(mineral oil) 2960. 2925, 2856, 1577, 1561, 1510, 1467. 1453, 1388. 1360 cm'^ NMR (CDO^ 
7.25-7 AS. 6.15, 3.7-3.8, 335-3.65, 1.85-2,05. 1.62 5; MS (m/z) 389. 333. 305. 
EXAMPLE 19 6-Phenyl-2.4-di-l-pynDlidinyl-7H-pyrrolo[2,3-dlpyrimidine (VII) 

30 Trifluoroacetic add (18.0 ml) is slowly added to a mixture of 7-tcrt-butyl-6-phenyl-2,4- 

di-l-pyrrolidinyl-7H-pyrTolo[2,3-d]pyrimidine (Vn. EXAMPLE 18, 1.2 g) and methylene 
chloride (4.0 ml) at 0®. The mixture is permitted to warm to 20-25® and the resulting mixmre is 
stined at 20-25® for 4 hr. Concentration and basic woricup (chloroform, 1 N sodium hydroxide, 
sodium sulfote) gives the title compound; IR (mineral oil) 2954, 2924, 2855. 1611, 1595, 1566. 

35 1548, 1519. 1483, 1470, 1456 cm'^; NMR {CDOO 10.45, 7.49, 7.32, 7.17, 6.68, 3.83, 3.57, 
2.02, 1.8-2.0 5; MS (mfi) 333, 305, 291, 278, 264, 166. 
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EXAMPLE 20 7-tcrt-Butyl-6-(4-inethoxyphenyl)-2.4-<li-l-pyiroIidinyl-7H.pyiroloI2.3- 
d]pyrimidine (VII) 

Following the general procedure of EXAMPLE 1 and making non-ciitical variations but 
starting with 2-bromo-4'-methoxyacetophenone (VI, 2.37 g) and 4-tert-butylainino-2,6-di-(l- 
5 pyirolidinyOpyrimidine (V, EXAMPLE 17. 3.00 g), the tiUe compound is obtained, mp 204- 
206»: IR (mineral oil) 2953, 2926. 2858. 1586, 1579. 1561, 1553. 1510. 1467. 1452, 1444 cm*'; 
NMR (CDQj) 7.29, 6.85. 6.13, 3.84, 3.65-3.80. 3.5-3.65. 1.85-2.0, 1.61 8; MS m/z 419, 363, 
348, 335. 

EXAMPLE 21 6-(4-Hydroxyph«3jyl)-2.4-di-l-pyiTOlidinyl-7H-pyrrDlo[2,3-d]pyrimidine 
10 (VIDand 

EXAMPLE 22 6-(4-methoxyphenyl)-2,4-di-l-pyrrolidinyI-7H-pyrrolo[2,3-d]pyrimidine 
(VII) 

Hydrogen bromide (5.0 ml, 48% aq.) is used to dissolve 7-tert-butyl-6-(4- 
methoxyphenyl)-2,4-di-l-pyrrolidinyl-7Hi)yrrolo[2.3-d]pyrimidine (Vn, EXAMPLE 20, 0.21 g) 

15 and the mixture heated at 120° for 30 mia After cooling to 20-25', concentration, aqueous 
workup (ethyl acetate, ammonium hydroxide, water, saline washes, magnesium sulfate) and 
purification by flash ciuomatogr!q}hy eluting with hexane/iethyl acetate (3/1). The appropriate 
fractions are pooled and concentrated to give the title compound, 6-(4-methoxyphenyI)-2,4-di-l- 
pym)lidinyl-7H-pyrrolo[23-d]pyrimidine, mp 203-205'; IR (mineral oil) 2955, 2925. 2864, 

20 2857, 1617. 1564, 1518, 150a 1485, 1472, 1457 cm "; NMR (CDOj) 9.25. 7.41. 6S0, 6J6. 
3.82, 3.7-3.9. 3.5-3.65. 1.85-2.1 5; MS m/z 363. 335. 320. 308. 181. 

Further elution provides 6-(4-hydroxypheny0-2.4-di-l-pyrrolidiny]-7H-pyrroIo[2,3- 
d]pyrimidine as a soUd, IR (mineral oU) 2954, 2924. 2856. 1602, 1581, 1567. 1554, 1525, 
1499, 1455 cm '; NMR (d«-DMSO) 11.32, 9.40. 7.57, 6.73. 6.64, 3.6-3.8. 3.45-3.55, 1.8-2.0 8; 

25 MS (m/e) 349, 321, 294, 174. 

EXAMM^ 23 4-Methyl-2,6-di-(l-thiMnori*olinyl)pyrimidine (V) 

Thiomoridioline (IV, 4.30 g) is added to a mixnne of 2,6-dichloro-4- 
methylaminopyrimidine (HI, EXAMPLE 1, 1.5 g), diisopropjiethylaraine (7.3 ml) and 
acetonitrile (16.8 ml) at 20-25°. The mixture is heated at reflux for 24 hours. After cooling to 

30 20-25°, concentration, basic workup (ethyl acetate, 1 N potassium bicarbonate, magnesium 
sulfate) and purification by flash chromatogra[^y eluting with ethyl ac^ate^exane (20/80). The 
appropriate ftactions are pooled and concentrated. NMR (CDCI3) 5.69. 4.69, 4.08, 2.89. 2.6-2.7 
8. 

Thiomorpixtline (1.18 g) is added to a mixture of the mono substituted produa (1.87 g) and 
35 pyridine (3.8 ml) and the mixnire heated in a bomb at 150° for 41 hours. Concaitration. basic 
woricup (ethyl acetate. 1 N potassium bicaitionate. magnesium sulfate) and purification by flash 
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chromatography eluting with ethyl acetate/hexane (20/80). The appropriate fractions are pooled 
and concentrated to give the title compound, NMR (CDO^ 4.90. 4.3^.5, 3.9S-4.1, 3.8-3.95, 
2.85, 2.5-2.7 5, 

EXAMPLE 24 7-Methyl-6i)henyl-2,4-di-l-thiomoipholinyl-7H-pyrioio[2,3-d]pyrim 

5 (Vn) 

Following the general procedure of EXAMPLE 6 and making non-critical variations but 
starting with 2-bromoacetophenone (VI, 0.902 g) is added to a mixture of 4-methyl-2,6-di'-(l- 
thiomoipholinyOpyrimidine (V, EXAMPLE 23, L38 g), die title compound is obtained, mp 
133-135*; IR (mineral oil) 2929, 2867, 2855. 1585, 1555, 1507, 1464, 1449. 1377, 1367, 949 

10 cm->; NMR (CDCI3) 7.25-7.5, 6.29, 4.1-4.25, 3.66, 16-2.8 5; MS (mfz) 41 1, 378, 364, 350, 338. 
EXAMPLE 25 6.Phenyl-7-[2-(l-piperarinyl)ethyI]-2.4.di-l-pyTioUdinyl-7H-pyn^^ 
d]pyrimidine maleate (VU-salt) 
A slmry of piperazine (4.85 g) and acetonitrile (25 ml) is added to a suspension of 2-[6- 
pbenyI-2,4-di-l-pynoIidinyl-7H-pyrn)lo[2,3-d]pyrimidin-7-yI]ethyl methanesuifonate (VII, 

15 EXAMPLE 13, 0.558 g), potassium caibonate (0.641 g), sodium iodide (0.005 g) and 

acetonitrile (25 ml) at 20-25*. The mixture is heated at reflux for 16.5 hours. After cooling to 
20-25*', basic woilcup (methylene chloride, 1 N potassium bicarbonate, sodium sulfate) and 
purification by flash chromatography eluting with methanol/methylene chloride (10/90). Hie 
ai^ropriate fractions are pooled and concentrated to give the free base corresponding to the title 

20 compound. NMR (CDCI3) 72-7.55, 6.38, 4.29. 3.65-3.9, 3.5-3.65, 2.7-2.9, 2J8. 2.45, 1.8-2.1 5. 

The maleic add salt is prepared in methanol and methylene chloride. Concentration and 
trituration (acetone) gives the title compound, mp 181-183"*; IR (m'meral oil) 2954, 2925, 2855, 
1574. 1517, 1484. 1474, 1451, 1424. 1376. 1361, 750 cm"*; MS (m/z) 445, 333, 305. 
• 25 EXAMPLE 26 7-[2-(l-Moipholinyl)ethyl]-6-phenyl-2,4-di-l-pyrToUdmyt^ 

pym>lo[2,3-d]pyrimidine maleate (Vn-salt) 
A mixture of morpholine (4.85 g) in acetonitrile (23 ml) is added to a mixture of 2-[6- 
phenyl-2,4-di-l-pynolidinyl-7H-pyrK)Io[2,3-d]pyrimidin-7-yl]ethyl methanesuifonate (Vn, 
EXAMPLE 13, 0.530 g), sodium iodide (10.0 mg), potassium cartx)nate (0.641 g) and 
30 acetonitrile ^3 ml) at 20-25^ The mixture is heated at reflux for 21.5 hr. After cooling to 20- 
25*", basic worioip (1 N potassium carbonate, methylene diloride. sodium sulfate) and 
purification by flash chromatography eluting with acetone^nethylene chloride (5/95). The 
appropriate fractions are pooled and ooncratrated to give the the free base corresponding to the 
title compound, NMR (CDQa) 7J25-7.55, 6.38, 4.29, 3.7-3.9, 3.5-3.7. 2.59. 13r2.45, 1.85-2.1 8. 
35 The maldc add salt is prepared in methanol and methylene ddoride. Concentration and 

trituration (ethyl acetate) gives the tide compound as a solid, mp 169.5-171'*; IR (mineral oil) 
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2953, 2925, 2856. 1616. 1586, 1570, 1542. 1524, 1488, 1481, 1455. 1378, 1353 cm ^MS (m/z) 
446, 333. 

EXAMPLE 27 7-I2-(l.(4-Methyl)piperazinyl)ethyl]-6-phenyl.2,4^i-l-pyTOH 
pynolo[2,3-d]pyriinidine maleate (Vll-salt) 
5 A mixture of l-methylpiperazine (5.64 g) in aceionitrile (25 ml) is added to a mixture of 

2-[6-phenyl-2,4-di-l-pyrrolidinyl-7H-pyirolo[2,3-d]pyrimidin-7-yl]ethyl methanesulfonaie (VII, 
EXAMPLE 13, 0.556 g), sodium iodide (10.0 mg), potassium carbonate (0.641 g) and 
acetoniirile (25 ml) at 20-25'. The mixture is heated at reflux for 7 hours. After cooling to 20- 
25^ basic woikup (1 N potassium carbonate, methylene chloride, sodium sulfate) and 
10 purification by flash chromatography eluiing with methanol/methylene chloride (5/95). The 
appropriate fractions are pooled and concentrated to give the the ftec base corresponding to the 
tiUe compound, NMR (CDCI3) 7.25-7.5, 6.37, 4.28, 3.7-3.9, 3.60, 2.62, 2.2-2.7, 2.26, 1.85-2.1 5. 
The maleic add salt prepared in methanol (20 ml), mp 159-162**; IR (mineral oil) 

2954. 2925, 2868. 2856. 1571. 1564. 1518. 1483, 1467. 1456. 1419. 1377. 1356 cm'*; MS (m/z) 
15 459, 389, 333. 

EXAMPLE 28 2-[6-(4-Mcthoxyphenyl)-2.4-di- l-pynolidinyl.7H-pynx)lo[2.3- 

d]pyrimidin-7-yl]ethanoI hydroddoride (VH-salt) 
Following the goieral procedure of EXAMPLE 61 and making non-critical variations 
but starting with 2-bn)mo-4'-methoxyacetophenone (VI. 0.825 g) and 2-[(2,6-di-(l- 
20 pyiTOlidinyl)pyrimidin-4-yl)amino]ethanol (V, EXAMPLE 1 1, 1.0 g) the free base 

corresponding to the title compound is obtained, mp 21 1.5-213^: IR (minei^il oil) 2954, 2924, 
2854, 1571. 1528. 1496. 1484. 1474, 1457. 1446, 1250, 776 cm'*; NMR (CDQa) 7.87. 7.25- 
7.35. 6.95, 6.33, 4,05-4.2, 3.95^.05, 3.85. 3.7-3.9, 3,5-3.65, 1.8-2.1 5; MS (m/z) 407, 379, 376. 
363. 

25 The hydrodiloride salt is prepared in methylene diloride and methanol, mp 175-177°; 

MS (m/z) 407. 376. 363. 348. 203. 

EXAMPLE 29 2-[6-(4-Hydn)xyphenyl)-2,4-di-l-pyn^olidinyl-7H-pyiTOlo[2.3- 
d]pyrimidin-7-yl]ethanol hydrochloride (Vn-salt) 

2-[6-(4-methoxyphenyl)-2,4-di-I-pyrTDHdinyl-7H-pynolo[2.3-d]pyrimidin-7-ylJetha^^^ 
30 (VII, EXAMPLE 28. 0.204 g) is heated at 120"* in aqueous hydrogen bromide (48%. 5 ml) for 
0.5 houre. After cooling to 20-25% concentration, basic woritup (ethyl acetate, ammonium 
hydroxide, magnesium sulfate) and purification by flash du'omatography eiuting with 
methanol/methylene chloride (2/98).pooling and concentrating the appropriate fractions gives the 
free base conesponding to the title compound. NMR (CDCI3) 7.21. 6.88, 6.32. 4.05A15. 3.95- 
35 4.05. 3.78, 3.5.3.65. 1.8-2.1 5; MS (m/i) 393, 365, 362. 349. 321. 196. 

The hydrochloride salt is prepared in methylene chloride and methanol, mp 258-259*; IR 
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(mineral ofl) 3057, 3034, 3014, 1619, 1613, 1545, 1450, 1271 cm"^; MS (m/z) 393, 362, 349, 
338. 321, 196. 

EXAMPLE 30 2.[6-MethyI-2,4Kli-l.pyiTDlidihyl.7H.pyrrolo[2,3Kl]py^ 
yl]ethanol (VII) 

5 Chloroaceione (VI, 2.44 g) is added to a mixture of 2-[(2,6-di-(l-pym)lidinyl)pyrimidin- 

4-ylJamino]ethanol (V, EXAMPLE 1 1, 550 g), diisopropylethylamine (6.00 ml), lithium 
bromide (2.31 g) and aceionitrile (200 ml) at 20-25^ The mixture is heated at reflux for 19.5 
hours. After cooling to 20-25"*, basic woiioip (methylene chloride, 1 N potassium bicart)onate, 
sodium sulfate), and purification by flash chn)matogrq)hy eluring with methanol/methylene 
10 chloride (1/99 2/98). The appropriate fractions arc pooled and concentrated to give the title 
compound, NMR (CDCy 7.65, 6.09. 4.10, 3.93, 3.74, 3.55, 2.26, 1,8-2.1 5. 
EXAMPLE 31 2-[6-Methyl-2,4-di.l-pyiTolidinyl-7H-pynolo[2,3-d]pyrimidin.7-yl]e%^ 
methanesulfonate (Vll-salt) 
Methanesulfonyl chloride (0.67 ml) is added to a mixnire of 2-[6-methyl-2,4-di-l- 
15 pym)Udinyl-7H-pyrrolo[2,3-d]pyrimidin-7-yl]elhanol (VII, EXAMPLE 30, 2.70 g), 

triethylamine (1^ ml), and melhylaie chloride (32 ml) at 20-25*» and the mixture stirred for 2 
hours. Basic worimp (1 N potassinm bicarbonate, methylene ddoride, sodium sulfate) gives the 
title compound, mp 141.143*; NMR (CDCI3) 6.07, 4.60, 4.29, 3.72, 3.55, 2.60, 2.3U 1.8-2.05 5. 
EXAMPLE 32 6-Meftyl-7-[2<l-morpholinji)ethyl]-2,4-di-l-pyrrolidinyl.7H- 
20 pyiT0lo[2,3-d]pyrimidine maleate (Vn-salt) 

A mixnirc of morpholine (10.4 g) in acetonitrile (25 ml) is added to a mixture of 2-[6- 
melhyI-2,4Hli-l-pyiT0lidinyI-7H-i)ynolo[2,3.d]pyrimidin-^^^^ methanesulfonate (VH, 
EXAMPLE 31, 0.875 g), sodium iodide (10.0 mg), potassium carbonate (L18 g) and 
acetonitrile (25 ml) at 20-25^ The mixnirc is heated at reflux for 7 hours. After cooling to 20- 
25 25^ ba^c woricup (1 N potassium carbonate, methylene diloride, sodium sulfate) and 
purification by flash chromatognphy eluting wth methanolAnethylene chloride (5/95) and 
pooling the desired firactions gives the free base corresponding to the title compound, NMR 
(CDCy 6.06, 4.14. 3.6-3.8, 3.56. 2.65, 2.5-2.7, 2.31, 1.85-2.05 8. 

The maleic acid salt is prepared in meflianol and methylene chloride, mp 162-165°; IR 
30 (mineral oil) 1621, 1577, 1560, 1524. 1469. 1356, 872 cm"^; MS (m/z) 384, 271. 

EXAMPLE 33 6-MethyI.7-[2-(l-(4.methyl)pipera2inyl)ethyl]-2.4-di-l.pyrroUd^^ 
pyin)lo[2,3-d]pyrimidine maleate (Vn-salt) 
U-94996E 25460-KLB.96.104.107 
A mixmrc of 1-meihylpiperazine (1 1.9 g) in acetonitrile (25 ml) is added to a mixture of 
35 2-[6-methyl-2.4-di-l.pynolidinyl.7H-pyrrolo[2.3-dlpyrimidin-7-yl]ethyl methanesulfonate (Vn, 
EXAMPLE 3L 0.875 g), sodium iodide (10.0 mg), potassium cart)onate (1.18 g) and 
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acetonitrilc (25 ml) at 20-25°. The mixture is heated at reflux for 7 houis. After cooling to 20- 
25". basic woitaip (1 N potassium caitjonate, mcAylene chloride, sodium sulfate) and 
purification by flash chromatography eluting with methanol/methylene chloride (5/95) and 
pooling die desired ftactions gives the ftee base conesponding to the tide compound. NMR 
5 (COa,) 6.05. 4.14. 3.65-3.85. 3J6. 2.65, 2.2-2.8. 2.30, 1.8-2.1 5. 

The maleic acid salt is prepared in methanol and meUiylene chloride, mp 187-188^ IR 
(mineral oil) 1576. 1559. 1521. 1358, 866 cm '; MS (m/z) 397, 327, 271. 
EXAMPLE 34 6-Mediyl-7-[2-(i-pipera2inyl)ethyl)]-2,4-di-l-pyrrolidinyl-7H. 
pyin)lo[2,3-d]pyrimidine maleaie (Vll-salt) 
10 A mixtorc of piperazine (10.3 g) in acetonitrile (25 ml) is added to a mixture of 2-[6- 

meUiyl-2,4-di- l-pyrrolidinyl-7H-pyrrolo[2.3-d]pyrimidin-7-yl]ethyl methanesulfonate (VD. 
EXAMPLE 31. 0.875 g). sodium iodide (10.0 mg), potassium cartxmate (1.18 g) and acetonitrile 
(25 ml) at 20-25". The mixture is heated at reflux for 7 hr. After cooling to 20-25", basic 
worimp (1 N potassium caibonate, meAyiene chloride, sodium sulfite) and punfication by flash 
15 chromatogr^y eluting widi medianol/methylene chloride (5/95), pooling and concoitrating the 
desired ftactions gives die fiee base conesponding to die title compound, NMR (CDOj) 6.05, 
4.15. 3.73, 356, 2.91, 2.64, 2.4-2.75. 2.31, 1.7-2.1 6. 

The maleic add salt is [nepared in methanol, mp 168-171"; IR (mineral oil) 1645. 1571. 
1558, 1520, 1424, 1356 cm '; MS (m/z) 383. 271. 
20 EXAMPLE 35 2-I6-Phenyl-2,4-di-l-pynDlidinyl-7H-pyrrolo[2,3-dlpyrimidin-7- 

yUacetophenone 

2-BiDmoacetO[4ienone (0.699 g) is added to a mixture of diisopnqjylefliylamine (0.19 
ml), and 2-[2.6-di-l-pym)lidinylpyrimidin-4-yl]aminoacetophenone (200 mg) in acetonitrile (10 
ml) at -2", After stirring for 40 min at -2" the mixture is allowed to warm to 20-2iS" and is 

25 stirred for 18 h. Basic worimp (mediyloie diloiide, 1 N potasshmi tHcaibcmate, magmsium 

sulfate) and purificatimi by flash chiomatograi*y eluting with 2% -» 10% medianol : metiiyiene 
chloride and pooling die appopiisis ftactions gives die tide compound. An analytical sample is 
prepared by aystallization fiom metijylene chloride-acetone-hexane to give ibt product as a 
solid; IR (mineral oil) 2954, 2924, 2871. 2855, 1701, 1684, 1613, 1600. 1590. 1582. 1454. 1444 

30 cm '; 'H NMR (CDCy 8.28. 8.02. 7.5-7.7. 7.38, 7.2-7.3, 6.72, 3.7^.05, 3.58. 2.18, 1.6-2.15 6; 
MS m/z 45L 346. 332, 105. 

EXAMPLE 36 7-Mefliyl-6-phertyl-2,4-di-l-pyrrolidinyl-7H-pyirolo[2,3-d]pyrimidine, 
medianesulftmate (Vn-salt) 
A suspension of 6-phenyl-2.4-di-(l-pyirolidinyl)-7-medjyl-7H-pynDlo[2,3-d)pyrimidine 
35 (Vn. EXAMPLE 6. 500 mg) in 50 ml of 2-propanol/water (95/5) is treated wifli 4.7 ml of a 
0.308 M mcdianesulfomc acid mixwre in 2-propanol/water (95/5). and tiw reaction mixture is 
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stiiTcd at 20-25* for 1 hour. The reaction mixture became homogenous within 1 hr. The 
reaction mixdire is filtered and then concentrated under reduced pressure. The crude product s 
triturated with ethyl acetat«5/hexane (1:1, 70 ml) at 5" for 30 min in the daik. The solid is 
isolated in the daik and dried in a vacuum oven (24 hr, 0.005 mm. 400 to give the tide 
5 compound, mp 177-178* reciystallization fiom ethanol/ethyl acetate, mp 180-181* NMR 
(CDQs. TMS) 12.07, 7J5-735. 6.45, 4.05-3.60. 2.80 and 2.22-1.90 8; CMR (CDQj. TMS) 
154.7. 149.3. UlS, 135J, 130.8, 129.1. 128.7. 128.3. 102.1. 97.0. 48.6, 48.4, 48.2, 39.6, 33.4. 
26.2.25.3 and 24.0 5. 

EXAMPLE 37 6.Phenyl-7-phenylmethyI-2,4-di-l-pyiroIidinyl-7H.pynolo[2,3- 

10 d]pyrimidine (VII) 

A stirred mixture of 4-chloio-2.6-di-l-pym)lidinylpyrimidine [V, J. Med. Chem.. 33. 
1 145 (1990), 253 mg] and benzylamine (1 ml) is heated at 140" for 48 hr under nitrogen. The 
mixture is then cooled to 20-25", poured into aqueous sodium bicaitwnatc, and extracted with 
ethyl acetate^ane (1/1). Tbe extracts are washed with saline, dried over anhydrous sodium 

15 sulfate and evaporated, and the erode product is chromatographed on silica gel (20 g). The 
column is padced and ehited with ethyl acetatci/hexane (50/50, 250 d fractions). Fractions 22-44 
are combined to give the 6-benzylaniino inteimediate, NMR (CDClj, TMS) 7.34-7.24. 4.72. 
4.44-4.42, 3 J4.338 and 1.91-1.86 5; MS (m/i) M* observed at mU 323.2121. calc'd for 
C„H2jNj. 323.2110. 

20 A mixture of 6-ben2ylamino inteimediate (150 mg)fiDm the preceding paragraph in 

acetonitrile (3 ml) is cooled to 0» and treated with diisopropylethylamine (0.1 ml). foUowed by 
phaiaQTl bromide (VI. 93 mg). Tbt resulting mixture is stirred at 0° for 1 hr and 25" for 66 hr. 
then diluted with acetonitrile (20 ml) and heated at reflux for 4 hr. all under an atmosphere of 
nitrog^ Tbs reaction mixmre is cooled to 20-25" and the acttonitrile is lemoved under 
25 reduced pressure. The residue is partitioned between eO^fl acetate and water/iatuiated aqueous 
sodhmi bicarbonate (1/1). The. organic layers are separated, combined and dried over sodium 
sulfate and evqwrated. Tlje crude solid produtt is recrystallized from ethyl acetate (4 ml). TTie 
solids are isolated by filtration, washed witii ethyl acetate (- 2ff', 3 x 2 ml), and dried (2 hr. 0.05 
mm. 40"). tiiereby giving tiie titie compound, mp 173-175": NMR (CDa,. TMS) 7.30-7.02. 
6.44. 5.36, 3.80. 3J8. and 2.05-1.89 S; MS (m/z) M* observed at m/z 423.2440. calc'd for 
CzjHijN,. 423.2423. oflier ions observed at (m^) 395. 381. 368. 354, 332. 304, 263, 140, 91. 
EXAMPLE 38 6.7-I>il*enyI-2.4-di.l-pyiTOKdinyl-7H-pyiroloI2,3-d]pyrimid^^ (Vn) 

A mixture of 4-cliIoro-2,6-d!-l-pynolidinylpyrimiduie [V, J. Med. Chem.. 33, 1145 
(1990). 253 mg] in aniline (1 ml) is heated at 140" for 16 hours under nitrogen. The reaction 
35 mixture is cooled, dOuted with methylene chloride (100 ml) and put onto a 75 g column of 
silica geL The column is wrapped in foil and eluted without lights in die room (i.e. only 



30 
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ambient light from outdoors), since the product appeared to be rather photosensitive. Fractions 
of 90 ml are collected rapidly using house vacuum to speed the elution. The column is eluted 
with methylene chloride (500 ml), then with ethyl acetaie/methylene chloride (5/95 50 ml, 
10/90 100 ml and 20/80 500 ml). 
5 Fractions 14-30 arc homogeneous by TLC and upon xx)mbination giveed a N-phenyl 

intennediate. Due to its photosensitivity, this material is used immediately in the next reaction 
without any characierization. AU of this material is dissolved in acetonitrile (8 ml), then treated 
at 20-25" with diisopropylethylamine (0.26 ml) and phenacyl bromide (VI, 200 mg). The 
mixture is stirred at 25** for 16 hours and 70" for 1 hour, then diluted wifli acetonitrile (50 ml) 

10 and heated at reflux for 4 hours. FoUowmg removal of the solvent, the residue is partitioned 
between dilute aqueous sodium bicart)onate and chloroform. . The organic layer is dried and 
concentrated, and the cnide product (500 mg) is chromatogr^hed on silica gel (55 g). The 
column is packed and eluted with aceton^ethylene chloride (3/97). The appropriate fractions 
are pooled and concentraied. Recrystaliization firom ethyl acetate yielded die tifle compound, 

15 mp 206-207"; NMR (CDQ,. TMS) 7.34-7.18, 6.64, 3.83, 3.53, 2.01-1.86 6: MS (m/z) M* 
observed = 409.2288, calc'd for C^^Ns « 409.2266, otiier ic«s observed 381, 367, 352, 340, 
326, 311, 297, 284,270,204. 

EXAMPLE 39 N-Methyl-2,6-di-4-moipholinyl-4-pyrimidinamine (V) 

A mixture of 2,6-dichloro-4-methyIaminopyrimidine (HI, EXAMPLE 1, 2 g) dissolved 

20 in 29 ml of moipholine (IV) is rcfluxed for 18 hours. The reaction mixture is concaitrated 
under reduced pressure. The resulting residue is partitioned between chlorofonn and saturated 
sodium bicaibonate. The oiganic layer is separated, washed with saline, dried over anhydrous 
sodium sulfate, and concentrated under reduced pressure. The erode product is rccrystaUized 
from hexane smd tiie solid is isolated and dried (18 hr, 0.05 mm, 40), to give Uie title 

25 compound, mp 127-128°; IR (mineral oil) 2956, 2952, 2925. 2898, 2855, 1591, 1571, 1494, 
1465, 1451, 1443, 1424, 1365, 1258, 1236. 1213, 1194, 1113, 1007 and 789 cm'H NMR 
(CDCI3, TMS) 7.55-7.3, 6.36, 4.0-3.75 and 3.68 8; MS (m/z) calc'd for €,^21^^02. M* = 
279.1695, found = 279.1707, other ions = 262, 248, 234, 222, 204, 192, 164, 124 and 81. 

EXAMPLE 40 7-MediyI.2,4-di^moTpholinyl.6-phenyl-7H-pyrrolo[2,3-d]pyrimidine 
30 (VII) 

A mixmre of N-meUiyl-2,6-di-4-moipholinyl-4.pyrimidinaminc (V, EXAMPLE 39, 1.4 
g) dissolved in 95 ml of acetonitrile is treated wifli 1. 1 1 ml of NJM-diisopropylethylamine 
followed by 0.997 g of 2-bromoacetophenone. TTie reaction mixture is stined at 20-25** for 66 
hours and rcfluxed for 8 hours. Hie reaction mixture is concentrated under reduced pressure. 
35 The resulting residue is partitioned between chlorofonn and saturated sodium bicartwnate. The 
organic layer is separated, washed with saline, dried over anhydrous sodium sulfae. and 
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concentrated under reduced pressure. 

The crude product (2.03 g) is chromatographed on 180 g of silica gel. The column is 
packed and eluted with dilorofom/acetone (95/5). Aii initial fraction of 200 ml is collected, 
followed by 8 ml fractions. Based on their TLC homogeneity, fractions 57-120 are combined. 
5 The solid is rccrystallized from chloroforaiyhexane, isolated and dried under reduced pressure 
wiUi heat (18 hours, 0.4 mm, 42**). to give the tifle compound, mp 208-209"; IR (mineral oil) 
2953.2924.2856. 1584. 1472, 1559, 1538. 1498, 1480. 1459, 1442, 1397, 1377, 1365, 1308. 
1261, 1245, 1232. 1209. 1118. 1011. 1003, 748, 623 and 602 cm'^; NMR (GDCla. TMS) 7.55- 
7.3. 6.36. 4.0-3.75 and 3.68 5; MS (m/z) calc'd for Q1H25N5O2, = 379.2008, found = 
379.1997. other ions 348. 322, 304, 290, 276, 264, 236, 221, 207, 189, 174 and 145. 
EXAMPLE41 l.lM7-MethyI-6-phenyl-7H-pynDlo[2,3-d3pyrimidine-2.4-diyI)b^ 
pyrrolidinediol (Vn) 

The piq)aration of (S,S)-3,4-dihyroxypyrrolidine from (+>tartaric acid is accomplished 
following literature precedent (N-benzyltartrimide fonnation; borane reduction; hydrogenation). 

15 A mixture containing 2.6-dichloro-4-methylaminopyrimidine (III, EXAMPLE 1, 424 mg) and 
(S,S)-3.4-dihydroxypyrrolidine (IV, 820 mg) in pyridine (8 ml) is heated at reflux under 
nitrogen for 36 hours. The mixture is cooled, tiie pyridine is removed under reduced pressure, 
and the residue is chn)matogr25)hed on silica gel (280 g). The column is packed and eluted witii 
4 M ammonia-meflianol/chloroforai (30/70) coUecting 20 ml fi^ons. Fractions 45-56 are 

20 comWned to give an intemiediate completely clean by TLC, MS M* observed at* m/z 31 1. 

A mixture of tfie intermediate (423 mg) in dimethylformamide (5 ml) is treated witii 
diisopropylethylamine (0.3 ml), followed by phenacyl bromide (270 mg). The resulting mixture 
is stirred at 25** for 18 hr, then diluted witti acetonitrile (40 ml) and heated at reflux for 4 hr. 
When the reaction mixture is recooled to 20-25^ solids precipitated. Filtration, washing witii 

25 fresh acetonitrile (2 x 10 ml), and diying (18 hours, 0.05 nmi, 40**) gives flie tide compound, mp 
276-278^; NMR (d^-DMSO, TMS) 7.58-7.32. 6.54. 5.15, 4.99, 3.98-3.47 5; MS (m/2) M* 
obseived = 41L1919, calcd for C^iH^sOa = 411.1906. 

EXAMPLE 42 N.Mefliyl-2,6Hli.(4'.t-butoxycari)onyl.l^pipera2inyl)^pyrimidina^ 
(V) 

30 A mixttire of 2,6-dichlon)-4.methylaminopyrimidine (EI, EXAMPLE 1, 5 g) dissolved 

in o-xylene (300 ml) is treated widi mono-t-BOC-piperazine (IV, 20.92 g) and die reaction 
mixture is refluxed for 50 hr. The reaction mixture is concentrated under reduced pressure. The 
resulting residue is partitioned between chloroforai and saturated sodium bicartx)nate. The 
organic layer is separated, wadied with saline, dried over anhydrous sodium sulfate, and 

35 concentrated under reduced pressure. 

The crude product (24.53 g) is chromatographed on silica gel (590 g). The column is 
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packed and eluted with chlorofoim/acetone (97/3). An initial fraction of 400 ml is collected 
followed by 8 ml fractions. Based on tiieir TLC homogeneity, fractions 132-326 are combined 
and concentrated to give the tide compound, NMR (CbOj. TMS) 4.94. 4.96. 3.75-3.65, 3.55- 
3.4, 2.85 and 1.48 6; MS (m/z) M* (found) 477, other ions at m/z 420, 376. 364, 348. 321. 265. 
5 221. 178. 164 and 57. 

EXAMPLE 43 7-Methyl.6-phenyl-2.4-di.(4'-t-butoxycartK)nyl-l'-pjpera2inyl)-7H- 
pyniolo[2.3-dlpyrimidine (Vll-protected) 
FoHowing the general procedure of EXAMPLE 40 and making non-critical variations 
but starting with N-mcaiyI-2.6-di-(4'-t-butoxycarix)nyl-l'-pipera2inyl)^pyrimidinamine (VD- 
protected, EXAMPLE 42. 4.65 g) and 2'.bromoacetophenone (VI). the title compound is 
obtained, mp212.213«'; NMR (CDQ,, TMS) 7.5-7.3, 6.35, 3.95-3.75, 3.68. 3.65-3.5 and 1.498; 
MS (m/z) M* = 577, other ions 521, 477, 465, 421, 365 and 57. 

EXAMPLE 44 7-Methy|.6-phenyl-2,4-di.l.piperazinyl-7H-pyirolo[2,3-d]pyrimidine 

(vn) 

15 A mixture of 7-metfiyl.6-phenyl-2,4-di-4'-t-butoxycart)onyl- 1 '-pipera2inyI)-7H- 

pyniolo[2,3-d]pyrimidine (Vn, EXAMPLE 43. 200 mg) in hydrochloric acid (3.1 M. 5 ml) in 
ethyl acetate is stiired at 20-25' for 1 hr. The reaction mixture is concentrated under reduced 
pressure. 

The cnide product (169 mg) is chromatographed on silica gel (40 g). Hie column is 
20 packed and eluted with chlorofbim/5.0 M ammonia in methanol (89/1 1). An initial fiacdon of 
30 ml is collected, followed by 3 ml fractions. Based on their TLC homogeneity, fractions 27- 
35 arc combined to give the tiUe compound, mp 131-135"; IR (mineral oil) 2953. 2926, 2869, 
2854. 1581. 1573. 1558. 1508, 1485, 1467. 1440. 1399. 1377, 1370. 1314. 1307, 1258, 1245. 
1002 and 750 cm '; NMR (CDQ,, TMS) 7.5-7.3. 6.37. 3.8. 3.79, 3.67 and 3.05-2.9 5: MS (m/z) 
25 calc'd for Cj,H„N,. M* = 377.2328, found = 377.2332, other ions 347. 335. 321. 308. 292. 278, 
264, 252, 188 and 147. 

EXAMPLE45 7-Metiiyl-6-phenyl-2,4.di-l-pipera2inyl-7H-pym)lof2,3-d]pyrimidine, 
trihydrodiloride (Vn-salt) 

A mixture of 7-meUiyl-6-phenyl-2,4-di-4'-t-butoxycaibonyl-l'-pipeia2inyl)-7H- 
30 pynolo[2.3-d]pyrimidine (Vn, EXAMPLE 43, 200 mg, 0.35 mmol) in hydrochloric acid (3.1 M, 
5 ml) in ethyl acetate is stiired at 20-25" for 40 min. Tlie reaction mixture is concentrated under 
reduced pressure. The reaction mixture is filtered and washed several times with fresh ethyl 
acetate. 

The solid is dried in a vacuum desiccator (66 hours. 0.1 mm, 40") to give the titie 
35 compound, mp 238-242": IR (mineral oil) 3415. 2953. 2925, 2867, 2855. 2799, 2640, 1621. 
1594. 1556. 1533. 1484, 1461, 1451. 1376. 1334. 1288 and 1267 cm ': NMR (CDQ,. TMS) 
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7.5-7.3, 637, 3.88, 3.79, 3.67 and 3.05-2.9 5; MS (m/z) calc'd for CjiHi^N, (fiee base), = 
3772328. found = 377.2322, other ions 347, 335, 321, 278, 264. 188. 146 and 79. 
EXAMPLE 46 3.3'-[(7.Methyl-6.phenyl.7H.pynolo[2,3.d]pyiimidine-2,4-di^ 
pipera2inediyI]bis-l,2-propanediol (VII) 
5 A mixture of 7-methyl-6-phenyl-2,4-di- l-piperazin)1-7H-pyrrolo[2,3-d]pyrimidine { vn, 

EXAMPLE44, 92 mg) in tolluene (10 ml) is treated with (+) giycidol (76 pi) and the reaction 
mixture is lefluxed for 23 hr and concentrated under reduced pressure. The resulting residue is 
partitioned between chloroform and water. The organic layer is separated, washed with saline, 
dried over anhydrous sodium sulfate, and concentrated under reduced pressure. The crude 

10 product is chromatographed on silica gel (20 g). The column is packed and eluted with 
chlorofonD/4.1 M ammonia in methanol (4/1). An initial fraction of 12 ml is collected, 
followed by 2 ml fractions. Based on their TLC homogeneity, fractions 14-22 are combined can 
concentrated to give the title compound. NMR (CDCla: TMS) 7.50-7.30, 6.36. 4.00-3.80, 3.76- 
3.61, 3.60-3.5. 320-2.90 and 2.85-2.40 5; CMR (CDQa; TMS) 157.8, 156.8, 155.5, 134.9, 

15 132.6, 128.3, 1282, 127.2, 100.1. 96.6, 70.0, 67.0. 64.7, 60.7, 53.3. 53.1, 452, 44.1 and 29.5 8; 
MS (m/z) calc'd for C^H^^^O^, M* = 525.3063. found = 525.3047. other ions 510, 494, 464, 
450. 395. 304. 278, 264 and 201. 

EXAMPLE 47 4,4'-(7-Methyl-6-phenyl-7H-pynolo[2,3Kl]pyrimidine-2,4-diyl)bis-l- 
piperazineacetic acid diethyl ester (Vn) 

20 A mixture of 7-methyl-6-phenyl-2,4-di-l-pipera2inyl-7H-pyrrolo[2,3-d]pyrimidine (Vn. 

EXAMPLE 44, 300 mg) in THE (30 ml) is treated with N,N-diisopropylethylamine (0.29 ml) 
followed by ethyl bromoacetate (0.28 g) and the reaction mixture is stined at 20-25'' for 66 hr. 
The reaction mixture is concentrated under reduced pressure and the residue is partitioned 
between chlon>form and saturated sodium bicarbcmate. The organic layer is separated washed 

25 with saline, dried over anhydrous sodium sulfate, and concentrated under reduced pressure. The 
crude product is chrDmatogrsphed on silica gel (180 g). Tlie column is packed and eluied with 
ch]orofoni]/4.0 M ammonia in methanol (98/2). An initial fraction of 150 ml is collected, 
followed by 6 ml fractions. Based on tiieir TLC homogeneity, fractions 12-27 are combined 
and concentrated to give the title compound, IR (liquid) 2934, 2845, 1748. 1582, 1474. 1509, 

30 1484, 1441. 1400. 1380, 1371. 1344, 1331, 1309, 1279, 1255. 1245, 1227. 1204, 1186, 1159. 
1033. 1007 and 751 cm"^; NMR (CDQa, TMS) 73-7.3, 6.35, 4.3-4.15. 4.05-3.8, 3.66, 326 and 
1.4-1.2 8; MS (m/i) calc'd for Cj^HagN^O^, M* = 549.3063, found = 549.3073, other ions 534, 
476, 462, 407, 304, 292, 278, 264, 262, 238, 201, and 187. 

EXAMPLE 48 4,4'-(7-Methyl-6-phenyl-7H-pyTrolo[2,3-d]pyrimidine-2,4-diyl)bis-l- 
35 piperazineacetic acid, dipotassium salt (VII) 

A mixture of 4,4'-(7-methyl-6-phenyl.7H-pyrrolo[2,3-d]pyrimidine-2.4-diyI)bis-l- 
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piperazine aceUc acid diethyl ester (Vn. EXAMPLE 47. 49 mg) in methanol (3 ml) and water 
(10 ml) is treated with potassium hydroxide (1 M. 0.18 ml) mixture and the reaction mixture is 
stirred at 20-25'* for 66 hr and concentrated under reduced pressure. The resulting residue is 
redissolved in water (25 ml) and then placed on the lyophilizer for 18 hr. The solid is then 
5 dried in a vacuum oven (5 hours, 0.01 mm, 4") to give the tide compound, mp 218-220»; IR 
(mineral oil) 3390, 3049, 2953. 2923, 2867, 2855. 1628. 1582, 1561, 1508, 1484, 1457, 1445. 
1401, 1377, 1316, 1309. 12H 1267. 1251, 1208, 1006. 982. 749 and 699 cm '; NMR (DMSO- 
dj. TMS) 7.57, 7.45, 7.37. 6.61, 3.7, 3.61, 2.98 and 2.50 6; MS (m/i) calc'd for C25H3JN7O4 
(acid) (M+H)* = 494.2516, found = 494.2537, other ions 478, 464, 448, 436, 393, 379, 335. 
10 319, 292, 278, 264 and 222. 

EXAMPLE 49 5,7-Dimethyl-6-phenji-2,4-di-li)yiTOlidinyI-7H-pyrTOlo[2,3-d]Ryrimidine 

(vn) 

A mixture of 4-mcthyhunino-2,6-di-l-pyiTOlidinopyrimidine (V. EXAMPLE 3. 500 mg) 
in acetonitrile ^0 ml) is treated wifli N.N-dllsopropylahylamine (0.45 ml) followed by 2- 

15 bromopropiophenone (0.31 ml), the reaction mixture is stirred at reflux for 26 hr and 

concwitrated reduced pressure, and the resulting residue is partitioned between chloroform and 
saturated sodium bicarbonate. The oiganic layer is separated, washed witii saline, dried over 
anhydrous sodium sulfate, and concentrated under reduced pressure. Hie erode piodua is 
chromatographed on silica gel (180 g). The column is packed and eluted with methylene 

20 chloride/acetone (98^). An initial fraction of 400 ml is collected, followed by 6 ml iiactions. 
Based on their TLC homogeneity, fractions 16-65 are combined and concemrated to give a solid 
wliich is recrystallized from absohite ethanol. The solid is Isolated and dried (18 hours, 0.15 
mm) to give the tiUe compound, mp 139-140^, NMR (CDQj, TMS) 7.46-7.32, 3.75, 3.62. 3.48. 
2.25 and 1.96-1.91 5; MS (m^) calc'd for C^^N, M* = 361.2266. found = 361.2263. otiier 

25 ions 333. 318, 306, 292, 264, 180 and 145. 

EXAMPLE 50 6-(4-Methoxyphenyl)-7-methyl-2,4-di-l-pynolidinyl-7H-pyTrolo[2.3- 
d]pyrimidine (VII) 

FoUowing die general procedure of EXAMPLE 49 and making non-critical variations 
but starting with 2-bromo-4'-methoxyacetophenone (VI), mp 247-248'; NMR (CDQj, TMS) 
30 7.37, 6.95. 6.34, 3.85-3.64 and 1.98-1.92 8; MS (m/z) calc'd for QiHj^NjO M* = 377.2215, 
found = 377.2222, otiier ions at m/z 349, 322, 279, 237, 188 and 167. 
EXAMPLE 51 6-(4-Metiioxyphenyl>7-methyl-2,4-di-l-pynDlidinyl-7H-pyrrolo[2,3- 
djpyrimidine metiianesulfonate (Vn-salt) 
FoUowing the general procedure of EXAMPLE 36 and making non-critical variations 
35 but staiting with 6-(4^neflioxyi*enyl)-7<netiiyl-2,4-di-l-pyrroUdinyl-7H-pynolo[2,3. 

djpyrimidine (Vn. EXAMPLE 50, 3 g), methanesulfonic acid (765 mg). mp 195-196o; IR 
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(mineral oU) 2956, 2923, 2870, 2855, 1630, 1613, 1591, 1577, 1559, 1536, 1500, 1480, 1463, 
1459, 1445, 1378, 1357. 1338, 1305, 1246, 1209, 1195, 1171, 1046 and 1041 cm'^ 
EXAMPLE 52 6,7-IMmemyl-2,4Kli-l-pyrrolidM-7H-pyrrolo[2,3-^^^ (VU) 

Following the general procedure of EXAMPLE 49 and making non-critical variations 

5 but starting with bromoacetone (VI). the title compound is obtained, mp 195-197°; NMR 

(CDQa, TMS) 6.07, 3.74, 3.61-3.55, 228. and 1.98-1.90 6; MS (m/z) calc'd for C^fi.J^s (MT 
= 285.1953. found = 285.1952, other ions 257, 243. 229, 216, 188, 159, 142, 121, 107 and 43. 
EXAMPLE 53 6,7-Dimethyl-2.4-di.l-pyrrolidinyU7H-pyrTOlo[2,3-d]py^ 
methanesulfonate salt (Vn-salt) 

10 A stirred suspension of 6.7^limefliyl-2,4-di-l-pynoBdinyl-7H-pyrrolo[2,3-d]pyrimidine 

(Vn, EXAMPLE 52. 500 mg) in 2-propanol/water (95/5, 60 ml) is treated with a mixture of 
methanesulfonic acid (169 mg) in 4 ml of the same solvent mixture. The reaction mixture is 
stirred until it became completely homogeneous (30 min) and then concentrated imder reduced 
pressure. The residue is triturated vith ethyl acetate/hexane (1/1, 50 ml), filtered and dried (18 

15 hours, 0.02 mm. 25°) to give the tide compound, mp 181-183^ 

EXAMPLE 54 4-(7-Methyl-2,4-di-l-pynolidinyl-7H-pyrn>lo[2,3-dlpyrimidin-6-yl)phenol 

(vn) 

A mixture of 6-(44nethoxyphenyI)-7-methyi-2,4-di-l-pyrn)lidinyI-7H-pyrn)lo[2,3- 
djpyrimidine (VIL EXAMPLE 50, 200 mg) in hydrobromic add (48%, 20 ml) is refluxed for 30 

20 min. The reaction mixture is concentrated under reduced pre^re. The resulting residue is 
partitioned between chloroform and samrated sodium bicarbonate. The orgaiuc layer is 
separated, washed with saline, dried over anhydrous sodium sulfate, concentrated and 
reciystallized from chioiofonnAtexane to give the tide compound, mp 268-270°; IR (mineral oiO 
3119, 3035, 2955» 2926, 2869, 2855, 2805, 2659, 1611, 1565, 1527, 1502, 1468. 1454, 1406, 

25 1377, 1355. 1318. 1265. 1257. 1241, 1227. 1171, 838 and 772 cm**; NMR OOMSO-d^. TMS) 
7.34, 6.83. 636. 3.75-3.45 and 2.00-1.80 5: MS (m/z) calc'd for C21H25N5O2 M* = 363.2059, 
found = 363.2053, other ions at m/z 355, 321, 308, 292, 280, 265, 238. 223, 181, 160 and 146. 
EXAMPLE 55 4.(7-Methyl-2,4-di-l-pynoHdinyl-7H-pynDlo[2,3-d]pyrimidin-6- 
yI)phraoI, bydrobromide salt (Vn-salt) 

30 A mixture of 6-(4-methoxyphenyl)-7-mcthyl-2,4-di-l-pynolidinyl-7H-pyrn)lo[2.3- 

dlpyrimidine (VII, ee 54, 5 g) in concentrated hydrobromic acid (48%, 85 ml) is heated at reflux 
under nitrogen for 45 miiu The reaction mixture is then cooled to 20-25*" and diluted with 35 
ml of water. The resulting solid product is isolated by filtration, washed with cold water (3 x 
25 ml), and dried (16 hours, 0.02 mm, 40°), to give the title compound, mp 298-300" (decomp). 

35 Reciystallization ftom 95% ethanol (40-50 ml per g), NMR (DMSO-dg, TMS) 9.77, 7.37, 6.89, 
6.67, 3.70, 3.8-3.45,2.1-1.9 5. 
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EXAMPLE 56 7-Methyl-6-(4-fluorophenyl)-2,4-di- l-pyrroIidinyl-7H-pya^ 

d]pyrimidine (VU) 

Following the general procedure of EXAMPLE 40 and making non-critical variations 
but starting with 4-methylamino-2,6-di-l-pym)lidinopyrimidine (V, EXAMPLE 3, 1.44 g) and 2- 
5 bromo-4'-nuoroacetophenone (\a, 1.27 g). the title compound is obtained, mp 194.5-196^; NMR 
(CDCI3, TMS) 7.4, 7.10, 6.38, 3.79, 3.64, 3.60, 1.95 5; IR (mineral oil) 1575, 1563, 1521, 1496, 
1483, 1397, 1359, 1346, 1319, 1307, 1219, 1155, 845, 837, 776 cm-^; MS (m/z) calc'd for 
CjiHj^FNj M* = 365, found = 365. 

EXAMPLE 57 7-Methyl-6-(4-fluorophenyI)-2,4-di-I-pynolidinyl-7H-pyrrolot2,3- 

10 dlpyrimidine monomethanesulfonate (Vll-salt) 

Following the general procedure of EXAMPLE 36 and making non-critical variations 
but starling with 7-methyl-6-(4-fluoropheriyl)-2,4.di-l-pynT)lidinyl-7H-pynt>lo[23-d]pyrimidine 
(Vn, EXAMPLE 56, 1.657 g), the tide compound is obtained, mp 200-202°; NMR (CDCI3, 
TMS) 7.4, 7.14, 6.41, 3.85, 2.80, 2.05 5; IR (mineral oil) 1626, 1599, 1574, 1541, 1500, 1444, 

15 1390, 1356, 1332, 1314, 1235, 1225, 1174, 1040, 845, 827, 767, 760. 739 cm'*; MS (m/z) 
calc'd for C2,H24FN5 (M)* free base = 365.2016, found = 365.2034. 
EXAMPLE 58 (3^-Di-t-butyl-4-hydn)xyphenyl)ethanone (VI) 

A mixture of 2,6-di-t-butyIphenol (1 g) in tiifluoioacetic anhydride (5 ml) is carefully 
treated widi 0.28 ml of glacial acetic acid and the reaction mixture is stiired at 20>25*' for 1 hr. 

20 The reaction mixture is diluted with chlorofomi and is separated, washed with saline, dried over 
anhydrous sodium sulfate, and concentrated under reduced pressure. The crude product (1.39 g) 
is chromatogr^ed on 480 g of silica gel. The column is packed and eluted with 
chlorofomi/acetone (99/1). An initial fraction of 200 ml is colleaed, followed by 7 ml 
fractions. Based on their TLC homogeniety, fractions 20-55 are combined and concentrated. 

25 Reciystallized fiom hexane gives the title compound, mp 148-150*'; IR (mineral oil) 3581, 3007, 
2956, 2925. 2871. 2856, 1663, 1596, 1581, 1465, 1463, 1442, 1423, 1370, 1364, 1356, 1320, 
1305, 1274, 1239, 1232, 1138, 1124, 1108 an 886 cm *; NMR (CDQj, TMS) 7.84, 5.73, 2.56, 
and L47 6; CMR (CDQa, TMS) 197.6, 158, 4, 135.8, 129.1, 126,1, 34.4, 30.2 and 26.3 5; MS 
(m/z) M* (found) = 248; other ions at m/z 233, 217, 205, 189, 178. 115, 57 and 43. 

30 EXAMPLE 59 2-Bromo-l-(3,5-di-t-butyl-4-hydroxyphenyl)ethanone (VI) 

A mixture of (3,5-Di-t-butyl-4-hydroxyphenyl)ethanone (EXAMPLE 58, 800 mg) in 
ether (15 ml) and chloroform (10 ml) is cooled to 0** and flien treated in a dropwise manner 
with a mixture containing 0.17 ml of bromine dissolved in 5 ml of chloroforai. The reaction 
mixture is allowed to wann to 20-25*' and stirred for 1 hr. Standard work-up gives the crude 

35 product (1.21 g) which is chromatographed on 180 g of silica gel. The column is packed and 
eluted with chlorofonn. An initial fraction of 200 ml is collected, followed by 7 ml fractions. 
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Based on their TLC homogeneity, fractions 36-65 are combined and concentrated. 
Reciystallization from hexane jgives the tide compound, mp iOS-106^; IR (mineral oil) 3590, 
2955, 2925, 2871,2856. 1685, 1594, 1581. 1466. 1459, 1451, 1438, 1426, 1366, 1328, 1302. 
1282, 1242, 1194, 1153, 1139, 1121, 860 and 615 cm'*; NMR (CDQa; TMS) 7.88. 5.85. 4.40 
5 and 1.47 5; CMR (CDCI,; TMS) 190.6, 159.0. 135.9, 126.8, 125.6, 34.2, 30.6 and 29.9 5; MS 
(m/z) M* fomid = 327, other ions at m/z 326, 311, 233, 219, 203. 189, 175, 115, 101, 87, 57 
and 40. 

EXAMPLE 60 2,6-Bis(l,l-dimethyIe%l)-4K7-methyl-2,4-di-l-pynx)Iidinyl-ra^ 
pynolo[2,3-d]pyrimidin-6-yl)phenol (YD) 

10 Following the general procedure of EXAMPLE 40 and making non-critical variations 

but starting with 4-metiiylamino-2,6-di-l-pyrn)lidino-pyiimidine (V, EXAMPLE 3, 378 mg) and 
2-bromo-l-(3,5-di-/-butyl-4-hydroxyphenyl)ethanone (VI, EXAMPLE 59, 500 mg). the titie 
compound is obtained, mp 222-224°; IR (mineral oil) 3635, 3620, 2957, 2925, 2870. 2857, 
1577, 1563, 1532, 1516. 1488. 1450, 1398, 1375, 1366, 1358, 1347, 1336, 1233, 1221, 766 and 

15 629 cm-*; NMR (CDQa, TMS) 7.26, 6.32, 5.24, 3.85-3.55, 2.05-1.90 and 1.47 5: CMR (CDCP, 
TMS) 157.7, 155,2, 152.9. 135.7, 124.3, 99.4, 96.1, 47.2, 46.4, 34.2, 30.1, 29.5, 25-5 and 25.2 
5; MS (m/z) calc'd for Q5H4iN50,M* « 475.3311, found = 475.3317, oflier ions at m/i 460, 
447, 433, 418, 404, 388, 377, 237, 216, 194 and 181. 

EXAMPLE 61 2,6-Bis(l,l-dimeUiylediyl)-4.(7-memyl-2,4-di-l-pyrrolidinyl.7H- 

20 pyiTolo[2,3-d]pyrimidin-6-yl)-phenol monomethanesulfonate (Vll-salt) 

FoUowing the general procedure of EXAMPLE 36 and making non-critical variations 
but starting with 2,6-bis(l,l-dimethyletfiyl)-4K7-methyl-2,4-di-l-pynoUdinyl-7H-pyiroto^^^ 
d]pyrimidm-6-yl)-phenoI (Vn, EXAMPLE 60), tiie titie compound is obtained, NMR (CDQa, 
TMS) 7.16. 6.36, 5.4, 3.90, 3.9-3.75, 2.83, 2.2-2.0, 1.47 5; MS (m/z) calc'd for C29H41N5O (M)* 

25 = 475.3311, found ^ 4753325; IR (mineral oil) 3246, 1627, 160U 1541, 1434. 1355. 1313, 
1231, 1222, 1203, 1175, 1049, 1043 cm"*. 
EXAMPLE 62 2,6-Diisopropylphenyl acetate 

A suspension of 2,6-diisopropylphenol (5.32 g) in 35 ml of trifluoroacetic anhydride is 
treated with 1.75 ml of gladal acetic acid under a nitrogen atmosphere. Upon completion of die 

30 addition of acetic add, the solids are in mixture. Solvent evaporation gives an oil which is 
taken up in 150 ml of ethyl acetate and washed twice with saturated aqueous sodium 
bicartx)nate and once with saline. Drying of tiie organic layer with sodium sulfate followed by 
filtration and solvent evaporation gives 6.55 g of an oil which is chromatographed on 330 g of 
silica gel eluting witii cfalotofbrm/hexane (9/1). The appropriate fractions are pooled and 

35 concentrated to ^ve ttie titie compound, NMR (CDCI3, TMS) 7.2, 2.91, 2.36, 1.20. 
EXAMPLE 63 3.5-Diisopix)pyl-4-hydn)xyacetophenone 
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2.6-DiisopropylphenyI acetate (6.16 g. EXAMPLE 62) and aluminum chloride (4.0 g) 
are mixed with cooling in an ice bath. The suspension is wanned to 20-25' and graduaUy 
heated in an oil bath at 120". After 5 hours the reaction is cooled to 20-25" and treated with 1 
M aqueous hydrochloric acid, followed by extraction of the aqueous layer with three portions of 
5 ether. The combined organic layers are washed with water until the aqueous layer is no longer 
acidic. A ^ washing of the oi?anic layer with saline, followed by drying (sodium sulfate), 
nitration, and solvent evaporation gives 21.8 g of an oU which is chromatographed on 500 g of 
silica gel eluting with chlorofbnn/hexane (9/1) initially and gradually changing to chlorofonn. 
The appropriate fractions are pooled and concentrated to give the tiUe compound, NMR (CDClj, 
10 TMS) 7.72. 5.35. 3.17, 2J7. 130 5. 

EXAMPLE 64 4-Bromoacetyl-2,6-bis(l-tnethy!ethyl)phenol (VI) 

A mixture of 3,5-diisopn)pyl-4-hydroxyacetophenone (EXAMPLE 63. 0.52 g) in 10 ml 
of ether and 5 ml of dilorofonn is cooled in an ice bath. To this mixture is added 0.13 ml of 
bromine in 7 ml of cMorofonn over a period of 1 hr. The reaction is wanned to 20-25' and 

15 diluted with additional chlorofonn. The mixture is iransfen-ed to a separatory funnel and 
washed with water and saline. Drying of the oiganic layer with sodium sulfate followed by 
filtration and solvem evaporation gives 0.877 g of a semi-solid which is chromatographed on 
120 g of sUica gel eluting with chlorofonn/hexane (8/2). An initial fraction of 200 ml is 
collected followed by 10 ml firactions. Fractions 34-59 containing tiie desired product arc 

20 pooled and concentrated to give the titie compound, NMR (CDCI3. TMS) 7.75. 5.41. 4.42. 3.17. 
1.30 5: MS (m/z) calc'd for C,4H„BrOi M* = 298 and 300, found = 298 and 300. 

EXAMPLE 65 2.6-Bis(l-methyIcthyI)-4-(7-methyl-2,4-di-l-pynolidinyl-7H-pyiTolo[2,3- 
d]pyrinidin-6-yl)idienol (VII) 
FbUowing the general procedure of EXAMPLE 6 and making non-critical variations but 
25 starting wiOi 4-methylamino-2,6-di-l-pym)lidino-pyrimidine (V, EXAMPLE 3, 0.874 g) and 4- 
bromoacetyl-2,6-bis(l-metbylethyl)phenol (VI. EXAMPLE 64), the titie compound is obtained, 
NMR (CDO„ TMS) 7.14. 6.33. 4.85. 3.8. 3.64. 3.19. 1.95, 1.30 6; MS (m/z) calc'd for 
CiTHsyNaO M* = 447. found = 447. 

EXAMPLE 66 2.6-Bis(l-methyletiiyl).4-(7-meihyl.2,4.di-l-pynolidinyl-7H-pyjToloI2,3- 
^ d]pyTimidin-6-yl)-phenol monometiianesulfonate (VH-salt) 

Following tiie general procedure of EXAMPLE 36 and making non-critical variations 
but starting with 2,6-bis(l-methyleihyl)-4-(7-mefliyl-2,4-di-l-pyrroUdinyl-7H-pynolot2,3- 
d]pyrinidin-6.yl)-phenol (Vn. EXAMPLE 65. 0.603 g), flie titie compound is obtained, mp 221- 
231«: NMR (CDQ,. TMS) 7.04. 6.36. 3.88. 3.8. 3.2. 2.81. 2.1, 1.29 5; MS (m/z) calc'd for 
35 CJ7H37N5O (fiee base) (M)* = 447.2998. found = 447.2984; IR (mineral oil) 3253. 3200, 1632. 
1592. 1539. 1443. 1426, 1354. 1339. 1230. 1204. 1171. 1147. 1046. 1042, 770. 754 cm '. 
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EXAMPLE 67 2,6-DuneAylphenyl acetate 

Following the general procedure of EXAMPLE 62 and making non-critical variations 
but starting with 2,6^imethylphenol, the title compound is obtained, NMR (CDCI3) 7.05, 2.34, 
21.6 & 

5 EXAMPLE 68 3,5-Dimethyl-4-hydroxyacetophenone 

Following the general procedure of EXAMPLE 63 and making non-critical variations 
but starting with 2,6-dimthylphenyl acetate (EXAMPLE 67) the title compound is obtained, mp 
152-153'*; NMR (CDQa) 7.64, 5.33, 2.55, 2.30 6. 

EXAMPLE 69 . 2-Bromo-l-(4-hydroxy.3,5-dimethylphenyl)etoanone (VI) 
10 Following the general procedure of EXAMPLE 64 and making non-critical variations 

but starting wifli 3,5-dimetiiyI-4-hydn)xyacetophaione (EXAMPLE 68), the title compound is 
obtained, mp 128.5-13^ NMR (CDCI3. TMS) 7.67, 525, 4.40, 2.30 5; MS (m/z) calc'd for 242 
and 244, found = 242 and 244. 

EXAMPLE 70 2,6-Itoeftyl-4-(7-methyl-2,4-di-l-pyrolidinyl-7H-pyiroloa 

IS d]pyrimidin-6-yl)phenol (VII) 

Following tiie general procedure of EXAMPLE 6 and making non-critical variations but 
starting with 4-metiiylamino-2»6-di-I-pyrroIidino-pyrimidine (VII, EXAMPLE 3, 2.24 g,) and 2- 
bromo-l-(4-hydroxy*3,5-dimethylphnyl)ethanone (VI, EXAMPLE 69) die title compound is 
obtained, mp 184-18r; NMR (CDQs, TMS) 7.08, 6.3, 4.7, 3.79. 3.6. 2.29 and 1.9 5; MS (m/i) 

20 391, found 391; IR (mineral oil) 3134, 3032, 1572, 1563, 1526, 1483, 1399, 1359, 1347. 1321, 
1311, 1297, 1286, 1221, 1168. 876, 760. 652 cm'^ 

EXAMPLE 71 2,6-r>imefliyl-4-a-mefliyl-2,4-di-l-pyiroIidinyl-7H-p^^ 
d]pyrimidin-6-yl)phenol monometiiansulfonate (Vn-salt) 
Following die general procedure of EXAMPLE 36 and making non-critical variations 

25 but starting witii 2,6-dimethyl-4-(7-methyl-2,4-di-l-pyroIidinyl-7H-pyrrole[2,3-a]pyrinu 
phenol (Vn, EXAMPLE 70, 1.629 g), the tide compound is obtained, mp 259-264*^ NMR 
(OKas. TMS) 6.99, 6.33, 3.85, 2.81, 228 and 2.1 5; MS im/z) calc*d = 3912372, found = 
3912367; IR (mineral oil) 3251, 3202, 3140. 1629. 1594, 1539, 1484, 1437, 1357, 1336, 1313, 
1288, 1215, 1166. 1043, 872, 772. 756 cm^^ 

30 EXAMPLE 72 2-Bromo-l-(3,4,5-trimetiioxyphenyl)etiianone (VI) 

~ A mixture of 3.0 g of 3,4,5-trimedioxyacetophenone in 70 ml of dnnethyl edier and 30 
ml of chloroform is cooled to (T and dien treated with a mixture containing 0.73 ml of bronune 
in 15 ml of chloroform in a dropwise manner. The reaction mixture is allowed to warm to 20- 
25° and stirred for 1 hr. The reaction mixture is partitioned between chloroform and water. The 

35 organic layer is separated, washed with dilute sodium bicarbonate, washed witii saline, dried 
over anhydrous sodium sulfate, and concentrated under reduced pressure. The crude product 
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(4.31 g) is rcciystallized from ethanol/water. The solid is isolated and dried (18 houis, 0.01 
mm, 40^ to give the title compound, mp 61-62"; IR (mineral oil) 3010. 2995. 2952. 2926, 2868, 
2855. 1695. 1687, 1586, 1505, 1466, 1455. 1428. 1417, 1389, 1335, 1255, 1229, 1190, 1151. 
1128, 1004, 820, 636, and 602 cm *; NMR (CDaj, TMS) 7.24, 4.43 and 3.93 8; CMR (CDCIj) 
5 1902. 153.1, 149.9. 143.3, 128.9. 106.5, 60.9. 56.3 and 30.4 6; MS (m/i) M* = 288. other ions 
at m/z 259, 228. 195, 181. 167, 152, 137, 122, 109, 77, 66 and 53. 

EXAMPUE 73 5-(7.Methyl-Z4-di-l-pyrrolidinyI.7H-pyrrolo[2,3-<l]pyriraidin-6-yl)-U,3- 
trimethoxybenzene (VD) 
Following the general procedure of EXAMPLE 40 and making non-critical variations 
10 but starting with 4-methylamino-2,6-di-l-pynolidinopyrimidine (V, EXAMPLE 3) and 2-bromo- 

l-(3,4,5-trimethoxyphenyl)ethanone (VI, EXAMPLE 72), the title compound is obtained, mp 

204.206'; IR (mineral oil) 2954, 2925. 2869, 2855, 1581, 1573. 1540, 1514, 1499, 1473, 1457. 

1411, 1396, 1377. 1359. 1346. 1335, 1302, 1243. 1189. 1125. 1017. 841, 761 and GOl cm '; 

NMR (CDQa. TMS) 6.66. 6.39. 3.9a 3.85-3.60 and 2.05-1.90 5; CMR 158.0. 155.5, 153.2. 
15 137.3, 133.2, 128.9. 105.7. 100.7. 96.3, 60.9. 56.2, 47J, 46.6. 29.9, 25.7 and 25.3 5; MS (m/z) 

M* (found) = 437. other ions at m/z 422. 409, 394, 382. 366, 351, 308, 218, 197, 182. 168 and 

153. 

EXAMPLE 74 5-(7-MrthyI.2.4-di-l-pynolidinyl-7H-pynolol2.3-d]pyrimidin-6-yl)-12,3- 
benzenetriol mondiydrobromide (VU) 

20 Following the general procedure of EXAMPLE 55 and making non-critical variations 

but starting with 5-(7-methyI.2.4-di-l-pynolidinyl-7H-pyiiolo[2.3-d]pyrimidin.6-yl).12.3- 
trimethoxybenzene (Vn, EXAMPLE 73) and hydnAromic acid (48%, 40 ml), the title 
compound is obtained, mp 270-272°; IR (mineral oil) 3457, 3359, 3222, 3150, 2954, 2925, 
2870, 2855. 1630. 1559. 1521, 1462. 1406. 1400, 1377, 1358. 1343. 1328. 1234. 1205, 1192, 

25 1037, 1023, 747 and 653 cm-»; NMR (DMSO-dj) 6.57. 6.46. 4.00-3.60 and 2.15-1.80 6; CMR 
(DMSO-de, TMS) 1542. 148.8, 146.4. 140.5, 135.7. 133.8. 120.9. 108J, 101.3, 96.3, 48.7, 47.8, 
32.8 and 25.0 5; MS (m^) calc'd = 395.1957, found = 395.1952, other ions at m/z 367, 353, 
340, 326, 31Z 297, 270, 255, 197, 176, 82 and 70. 
EXAMPLE 75 l-Bromo-4-(4-metlK)xyphenyl)butan-2-one (VI) 

30 Dry tetrahydrofuran (45 ml) is cooled in a dry ice-acetone bath under a nitn)gen 

amiosphere and treated with 16.5 ml of 2.0 M lithium diisopropylamide in 
heptanes/tetrahydrofuran/efljyl benzene (Aldridi CSiemical Co.). To this cold mixture is added 5 
g (0.028 mol) of 4-(4-methoxyi*enyI)-2-batanone dissolved in 10 ml of dry tetiahydrofuran. 
The addition is canned out over 5 minutes. The reaction is stirred with cooling in the dry ice- 

35 acetone bath for 45 minutes. In a separate flask triefliylamine (2.35 ml) in 30 ml of dry 
teirahydroftiran is treated with 132 ml (0.104mol) of trimethylsilyl cWoride. A suspension 
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fonned which is filtered using a plug of glass wool. The remaining mixture is added to the 
above prepared lidiio salt The entire reaction mixture is stiired with cooling in a diy ice- 
acetone bath for 2 hours. 

The above reaction is treated with 1.8 g of solid sodium bicarbonate and 70 ml of 
S saturated aqueous sodium bicaibonaxe. The mixture is wanned to 0^ and diluted with ether. 
Hie reaction contents are poured into a separably funnel and tiie layers are separated. The 
aqueous layer is extracted with additional portions of ether (2X). The combined oigam'c layeis 
are washed with saline followed by drying (sodium sulfate), filtration, and solvent evaporation, 
which gives 7.21 g of an intermediate trimethylsilyl enol ether. 

10 The silyl enol ether is dissolved in 175 ml of dry tetrahydrofiiran and treated with 2.84 

g of solid vacuum dried, sodium bicarbonate. The suspension is cooled in a dry ice-acetone 
bath and treated with solid N-bromosuccinimide (5.QS g). The suspension is stirred widi cooling 
in the dry ice-acetone bath for 2 hours. The reaction is wanned slowly to 0** and poured into a 
sq>aratory funnel containing saturated sodium bicarbonate, saline, and ether. The layers are 

IS separated. The aqueous layer is extracted an additional time with ether. The combined organic 
layers are washed with saline, followed by drying sodium salt, filtration, and solvent 
evaporation Drying gives die tifle compound, NMR (aXSa, TMS) 7.10, 6.82, 3.84. 3.79 and 
2.91 5. 

EXAMPLE 76 6-I2K4-Methoxyphenyl)ethyll-7-methyl'2,4-di-l-pyrn)Udm^^^ 

20 pynoIo[2,3-d]pyrimidine (VII) 

Following the general procedure of EXAMPLE 40 and making non-critical variations 
but starting widi 4-methylamino-2,6-di-l-pyrrolidinopyrimidine (V, EXAMPLE 3, 5 g) and 1- 
bromo-4-(4-methoxyiAaiyl)butan-2-one (VI, EXAMPLE 75, 5.36 g), the tide compound is 
obtained, NMR (COaj, TMS) 7.11, 6.83, 6.08, 3.79, 3.75, 3.60, 3.54, 2.89 and 1.93 5; IR 

25 (mineral oil) 1611, 1578, 1563, 1547, 1524, 1513. 1485, 1437, 1400, 1355, 1346, 1314. 1302, 
1251, 1238, 827, 808. 786 cm'^ MS imfz) found = 405. 

EXAMPLE 77 6-[2-(4-Meihoxyphenyl)ettiyl]-7-mefliyl-2,4-di-li)yrroMinyl-7H- 
pynolo[2,3-d]pyrimidine monometiian^ulfonate (Vn-salt) 
Following die general procedure of EXAMPLE 36 and making non-critical variations 
30 but starting with 6-[2-(4-methoxyphenyI)efliyl]-7-methyl-2,4-di-l.pyrrolidinyl-7H. 

pyrTOlo[2,3]pyrimidine (Vn, EXAMPLE 76, 2.4^ g), die tide compound is obtained, mp 178.5- 
18r; NMR (CDQa, TMS) 7.09. 6.84. 6.13. 3.87. 3.80, 3.75, 2.86 and 2.05 5; MS (m/z) calc'd 
= 405.2528. found = 4052527; IR (mineral ofl) 1626, 1597. 1565. 1543. 1515, 1446, 1359, 
1336. 1306. 1259, 1244, 1232, 1220, 1177, 1166, 1040. 825. 772, 742 cm'^ 
35 EXAMPLE 78 5,6-Bis(4-cMorophenyl)-7-metfiyl-2,4Kli.l.pyrTolidinyl-7H-pyrrolo[2,^ 

djpyrimindine (VH) 
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A stirred mbcture of 4-methyiamim)-2.6-di-l-pyrToIidinopyriinidine (V, EXAimJE 3. 
718 mg) and 0.65 ml diisopnq>ylethylaiiuiie in 15 ml of acetonitrile is treated with 2-bn)mo-l^- 
bis(4-clilorophenyl)ethanone (VI. Oiem. Phaim. Bull, 39, 651 (1991), 1.0 g) and the resulting 
mixture is stirred at 25° for 18 hours under a nitn>gen aimosidiere in a foil-wrapped flask. After 
5 18 hr, Uie resulting dolid is filtered, washed witii acetonitrile and dried (18 hours. 0.05 mm. 
25"). This material (1.53 g) is dissolved in 100 ml of tohiene and heated at reflux for 4 hours. 
The mixture is cooled to 20-25* and the toluene is removed in the lotaiy evs^wrator. The 
resulting crude soUd product is recrystallized fiom 100 ml of ethyl acetate. The solids are 
isolated by filtration, wadied with 3 x 10 ml of -20* etiijl acetate, and dried (16 hours, 40», 0.05 
mm), to give the tide compound, mp 231-232»; NMR (axij, TMS) 72.9-700, 3.66-3.61, 3.52, 
3.15-3.11, 1.98-1.94 and 1.64-1.59 8; HRMS (m/i) M* observed at 491.1647, calc'd = 491.1643, 
oflier ions observed at mfi 463, 436, 421, 393, 246, 228, 214. 

EXAMPLE 79 5.6-Bis(4-methoxyphenyl):7-mefliyl-2.4^i.l-pynDlidinyl-7H-pynoIo[2,3- 
dlpyrimidine (VH) 

15 Following tiie general procedure of EXAMPLE 78 and making non-oitical variations 

but starting wifli 2-bromo-1.2-l»s(4^edx>xyphenyl)etiianone (VI. Chan. Phana. BuU, 39, 651 
(1991)), die tide compound is obtained, mp 190-192" and 229-231'; NMR (CDa„ TMS) 7.1- 
7.0, 6.83-6.70. 3.78, 3.77. 3.63. 3J2, 3.14, 2.0-1.93 and 1.65-1.55 8; HRMS (m/z) M* observed 
at 483.2638, otiier ions observed at (m^) 455, 427, 413. 2413. 

20 EXAMPLE 80 4,4'-(7-Methyl-2.4-di-l.pynDiidinyl-7H-pynolo[2.3-d]pyrimidine-5,6- 

diyObis-idienol. moncdiydrobromide (VII) 
Following the general |»ocedure of EXAMPLE 55 and making non-critical variations 
but starting with 5.6-bis(4-methoxyphenyl>7-metiiyl-2.4-di-l-pyrTDlidin34-7H-pynolo[23-d]- 
pyrimidine (VD, EXAMPLE 79, 0.504 g), die titie compound is obtained, mp 245' ( decomp.); 

25 NMR (meflianol-dfi, TMS) 6.94, 6.73, 6.67. 3.72. 3.57. 2.10 and 1.7 8; MS (m/z) calc'd = 

455.2321, found = 455.2329; IR (mineral oil) 3201, 3025. 1625, 1571, 1521, 1495, 1345. 1338, 
1268, 1218. 1170 cm-'. 

EXAMPLE 8 1 N-(4*-Metiioxyi*enyl>2,6-di- l-pynoUdinyl-4-pyrimidinamine (V) 

A mixture of 2.44 g of p-anisidine is heated to 135" (oil bafli). The moltoi mixture is 

30 heated with 4-cWoro-2,6-di-l-pynDlidtayIpyrimidine [V, J. Med. C3»em., 33, 1145 (1990), 500 
mg] and the reaaion is stined at 135* for 18 hr. The reaction mixture is allowed to cool and is 
flien partitioned between chlorDfonn and water. The organic layer is separated, washed wiUi 
saline, dried over anhydrous sodium sulfate, and concentrated under reduced pressure. The 
cnide product (1.93 g) is duomatographed (m 180 g of mesh silica gel. The column is packed 

35 and eluted wifli dichloromethane/ethyl acetate (9/1). An initial fraction of 2000 ml is collected. 
The solvent system is tiien changed to ethyl acetate/dichlorometfiane (9/1) and 10 ml fractions 
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are tben collected. Based on their TLC homogeneity, fractions S-25 are combined lo give the 
title compound, which is reoystallized from edianol/water and dried (18 hours. 0.01 mm. 40°), . 
mp 162.163«i IR (mineral oil). 3273, 2953, 2925. 2865,2854. 1609, 1586. 1571, 1549, 1505, 
1478, 1453, 1427, 1409, 1377, 1343, 1313. 1303. 1294. 1236, 1219, 1171, 1043, 821 and 788 
5 cm*': NMR (CDCl,. TMS) 7.30-7.20. 6.90-6.80. 6.19. 4.99, 4.03, 3.60-3.30 and 2.00-1.80 5; 
CMR (CDQs, TMS) 161.9. 160.3, 155.6. 133.1, 1235, 114.1, 72.6. 55J, 46.1. 45.8. 25.4 and 
25.1 S: MS M^ found » 339. other ions 324. 311. 297. 283. 270. 242. 169. 148. 121. 70 and 55. 
EXAMPLE 82 6.7-BiK4-methoxyphmyl)-2,4-di-l-pynDlidinyl-7H-^ 
djpyiimidine (VII) 

10 Following the general procedure of EXAMPLE 40 and maldng non-cridcal variations - 

but starting with N-(4*-methoxyphen^>2,6-di-l-pyiTolidinyl-4-pyrimidinamii» (V, EXAME1£ 
81), the product is obtained, leciystalltzed from chlorofonnAi^iane, and dried (20 hours, 0.03 
mm, 40°) to ^ve the title onnpoand, mp 203-205°; IR (minoal oil) 2954, 2925, 2856. 1574. 
1517. 15ia 1499, 1489. 1466, 1452, 1446, 1421, 1393. 1377, 1362, 1343. 1299. 1288, 1250, 

15 124*. 1 175, 1032, 833 and 769 cm*'; NMR (CDQa, TMS) 7.23, 7.10. 6.85, 6.74, 6.53, 3.95- 
3.75, 3.65-3.45 and 2.10-1.80 S; CMR(CDCi,. TMS) 158.1, 157.6, 155.7, 133.0, 130.6, 1292, 
129.0, 125.9. 113.5. 113.45. 101.8. 96.4. 55.3. 552, 47.6. 46^5. 25.5 and 25.4 S; MS (MfH)^ 
(found) 470, other iois at m^ 454, 440, 428, 412, 399. 330, 240. 229. 197, 167. 141 and 103. 
EXAMPLE 83 6.7-Bis(4-meihoxyphenyl)-2.4-di-l-pyirolidinyl-7H-pyTrolo[2.3- 

20 d]pyiimidine monom^ianesulfonate (Vn-salt). 

Following the general procedure of BCAMFLE 36 and maldng non-critical vaiiarions 
but starting with 6.7-Us(4-m^ioxy^ienyl)-2.4-di-l-i^niolidin^7H-pynDlo[2,3-d]pyrimidine 
(VH, EXAMPLE 82. 0.604 g), to give the title compcMmd, mp 209-210°; NMR (CDCl,. TMS) 
7.0, 6.75, 6J4, 3.84. 3.77 and 2.62 5; MS (m^) calc'd s 469.2478. found 469.2486; IR 

25 (mineral oQ) 31 13. 3004, 1634, 1625, 1552. 1511, 1500, 1488, 1446, 1426, 1417, 14ia 1356, 
1350, 1296, 1253, 1224, 1216, 1180, 1042, 835. 769, 762, 668 cm '. 
EXAMPLE 84 4.4*-(2,4-Di-l-pynolidinyl-7H-pyrroloI23-d]pyrimidine-6.7-diyl)bis- 
phenol (VU) 

A mixture of 6,7-bis(4-med)oxyphenyl>2,4-(fi-l-pym>lidiny]-7H-pyirolo[2,3- 
30 d]pyrimidine (VU, EXAMPLE 82, 200 mg) m 10 ml of 48% hydrobromic acid is refluxed for 
30 minutes. The reaction mixtuie is concentrated under reduced pressure. The resulting residue 
is partitioned betweoi cfalorofonn and saturated sodium bicarbonate. The oiganic lay^ is 
separated, washed wiA saline, diied over anhydrous sodium sul&te, and concenirated under 
reduced pressure. The erode produa (132 mg) is reoystallized from 2-propaimVwater. Tlie 
35 solid is isolated and dried (18 hours. 0.01 mm. 40°) to give the title compound, mp 254-256°: IR 
(mineral ofl) 3307, 2953. 2923. 2869, 2855, 1614. 1567, 1569, 1515. 1486. 1468. 1455. 1410. 
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1376, 1356. 1346. 1318, 1266. 1226. 1172. 1106. 835. 768. 638 and 615 cm '; NMR (DMSO-d,. 
TMS) 9^3. 9.41. 7.05-6.85. 6.74. 6.70-6.50, 3.85-3.60, 3.50-3.20 and 2.05-1.75 5: CMR 
(DMSO-de.TMS) 156.1. 155.9. 155.1. 154.9. 132.3. 129.2. 129.1. 128.8, 123.7. 115.1, 100.9. 
95.9. 47.5. 47.4. 47.2. 46.2. 46.1. 25.1 and 24.9 8; MS (m/i) calc'd » 442.2165, found = 
5 4422284. other ions a m/i 413, 217. 193. 173, 137. 109. 92. 79. 69 and 55. 

EXAMPLE 85 4.4'.(2,4-DI-l-pynolidinyl-7H-pynDlo[2.3-d]pyTimidlne-6.7.diyI^^ 
phoiol, hydrobiDmide salt (Vn-salt) 
FoDowihg the general procedure of EXAMPLE 55 and making non-critical variations 
but starting with 6J-bis(4-iDethoxyphenyl>2,4Hli-l.pyrroBdinyl.7H-pym)loI2.3.d]pyriini 
10 (Vn. EXAMPLE 84, 500 mg), the title compound is obtained, mp 298-300^ NMR pMSO-dj, 
TMS) 7.10-666. 4.10-3.40 and 2.15-1.85 6; MS (m/i) M* obseived at 441.2163. other ions 
observed at m/z 413, 399. 384. 371, 358, 343. 302. 265 and 220. 

EXAMPLE 86 5,6-Bis(4-methoxyphenyl)-7-methyl.2.4Kii-I.pipcrazinyl.7H-pyirolo[2.3- 
dJi^rimidine (Vn) 

15 A suspoision of tte N-mediyl-2,6-di-(4'-t-butoxycartxmyl-I'-pipaazinyl)-4. 

pyrimldinamine (V, EXAMPLE. 42. 4.05 g) in 85 ml of acetonitrile is treated with 1.85 ml of 
dusopropylethylamine and 2-bn)mo-l,2-bis(4-mcthoxyphenyl)ethanone (VI. 2.84 g). Tbt 
suspension is stiired at 20-25' for 10 minutes and then heated at reflux for 6.5 hr. THe reaction 
is cooled to 20-25'. During cooling a solid comes out of the mbtture. Filtratwn of the 

20 suspension provides a solid still containing die BOC protecting groups on the pipeiazine rings, 
mp 200-202». This BOC protected intennediate is dissolved in 90 ml of licshly prepared 
saturated hydrogen diloride^tiiyl acetate. The suspension is stined for 1 hour at 20-25". 
Hexane/ethyl acetate (90 ml 1/1) is added to the suspension and stiiring is continued for 45 
minutes. Filtration of die suspension, followed by washing of die solid with hexano/btiiyl 
25 acetate (1/1) gives 2.45 g of a solid which is chromaiographed on silica gel. eluting with 

chlorofonn/3.7 M ammonia in methanol (92/8). Collection of tiie desired factions followed by 
solvent evaporation and drying gives tiie tide compound, mp 214-218^ NMR (CDOj, TMS) 
7.07. 6.H 6.76. 3.81. 3.78, 3J3. 3.15. 1.50. 1.41. 7.08, 6.84. 6.76, 3,80. 3 J2. 3.17. 2.97 and 
2.58 5; MS (m/fe) calc'd » 513.2852. found = 513.2839; IR (mineral oil) 3300, 1615, 1585. 
30 1573. 1559. 1541. 1516. 1495. 1447. 1438, 1431. 1414, 1409, 1292, 1268, 1258. 1255. 1241, 
1 177. 1026. 834. 825, 791 cm"'. 

EXAMPLE 87 5.6-Bis(4-methoxyphenyIH-inetiiyl-2,4.di-l.pyrrolidinyl-7H-pyirolo[2,3- 
djpyiimidine dimedianesulfonate (VD-salt) 
FoUowing die general procedure of EXAMPLE 36 and making non-critical variations" 
35 but starting witti 5,6-bis(-meihoxyphenyl)-7-meUiyl-2,4-di.l-piperazinyl-7H-pyrrolo[2.3- 

djpyrimidine (Vn, EXAMPLE 86. 0.305 g). tiie tide compound is obtained, mp 202-205'; NMR 
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(meflianoK, TMS) 7.11, 6.88, 4.11, 3.79, 3.77, 3.53, 3.39, 2.91 and 2.69 5; IR (mineral oil) 
3472. 3013. 1612. 1590. 1584. 1575, 1555, 1544, 1518, 1494, 1443, 1421, 1290, 1273, 1250, 
1221, 1211, 1179. 1151, 1041. 772 cm-^ MS (m/z) calc^d = 513.2852, found = 513.2847. 
EXAMPLE 88 5,7-Dihydro-7-meaiyl.2,4-di-l-pym)Udinyl.6H-pyTO^ 

5 6-one (VII) 

A stined mixtum of 4-methyIamino-2.6-di4-pynoIidiiiopyrimidine (V, EXAMPLE 3. 
1^35 g) in 20 ml of oxygen-ftee edianol (degassed with argon for 15 minutes) is treated with 
600 mg of 2,3-dihydroxy-l,4-dioxane. added in one poition. Hie resulting mixture is stinred at 
25** in a foil-wn^ped flask under nitrogen for 22 hours, then cooled to C^. The solids are 

10 isolated by filtration, washed with 2 x 3 ml of cold ethanol, and dried (2 hours, 0.05 mm, 4O<0, 
to give the tide compound, mp 172-174°; IR (mineral oil) 2958, 2925, 2865, 1725, 1605, 1574, 
1533. 1489, 1478. 1469, 1456, 1451, 1394, 1388. 1366. 1345, 1333, 1325, 1269, 1261, 1096. 
1082. 778 and 636 cm'^ NMR (CDa3, TMS) 3.60-3.52. 3.17 and 1.94-L89 8; CMR (CDQa, 
TMS) 176.3, 164.9, 159.7, 156.2, 82.2, 46.8. 46.4. 35.3. 25.5 and 252 5; MS im/z) = 288; 

15 other ions at m/z 287. 272, 259, 246, 230, 216, 190, 70 and 55. 

EXAMPLE 89 7-Memyl-2,4-di-l-pynolidinyl-7H-pyin)lo[2,3-d]pyrimidm^ (VH) 

DiisobuQrlaluminum hydride (7.3 ml, 1 M in toluoie) is added to the 5,7-dihydro-7- 
m^yl-2,4-di-l-pynDlidinyl-6H-pynolo[2,3-d]pyiimidin-6-one (VII, EXAMPLE 88, 2.0 g) in 
mefliylene cUoride (100 ml) at - 78° over a 15 minute period. After 4. hours the reaction is 

20 quenched by the addition of 5% sulforic acid (30 ml). Hie oiganic layer is removed and 
extracted with sulforic add (5%, 30 ml). The aqueous layer is extracted with methylene 
chloride (4 x 30 ml). The organic layers are combined, dried (sodium sulfote), filtered and 
concentrated under reduced pressure. The residue is chromatogr^hed on silica geL The 
column is eluted with ethyl acetate/mediylene chlorideiAiexane (1/4/5). The appropriate fractions 

25 are combined and concentrated under reduced pressure to give the title con^Knmd. NMR 
(CBCla, TMS) 631. 6.34. 3.78-3.73, 3.63 and 3.62-3.57 5; MS (m/i) = 271.1792. 
EXAMPLE 90 2,6-Didilon>-4-[N-methyl-N-(2-oxo-2-phenylethyl)]pyrimidu^ ((3iART 

B) 

A mixture of 2,6-dichloro-4-methylaminopyrimidine (III, EXAMPLE 1) in 250 ml of 
30 dimethylfoimamide is cooled to 0° and treated mtti 1.12 g of 60% oil disperdon sodium 
hydride, and the reaction mixture is allowed to warm to 20-25'' over a period of 2 hr. The 
mixture is then treated with SJS9 g of 2'-brQmoacetophenone (VQ, and the reaction mixmre is 
allowed to stir at 20-25^ for 5 days. The reaction mixture is concentrated under reduced 
pressure. The resulting residue is partitioned betwem chlorofonn and water. The organic layer 
35 is separated, washed wiUi saline, dried over anhydrous sodium sulfote, and concentrated under 
reduced pressure. The crude product (132 g) is chromatographed on 730 g of silica geL The 
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column is packed and eluted with cWorofonn/acetone (99/1). An initial fraction of 1500 ml is 
coUected. foUowed by 10 ml fractions. Based on their 1LC homogeneity, fractions 61 1-680 are 
combined and concentrated to giye the tiUe compomid; NMR (CDCl,, IMS) 7.99, 7.60, 7.53, 
6J1, 5.15 and 3.13 5; MS im/z) = 296; other ions at m/z 295, 283, 190, 176, 120, 105. 86, 77 
5 and 42. 

EXAMPLE 91 7-Methyl.5-phenyI.2.4-di.l-pyiroIidinyl-7H-pynDlo[23-d]pyiimidine 

(vn) 

A mixnue of 2,6-di<Woro-4-(N-metfiyl-N-[2.ox6-2-phenylethyl]pyrimidine CKAMPLE 
90, 560 mg) in pynoUdine (IV, 4.8 ml) is rcfluxed for 18 hours. The reaction mixmre is 
concentrated under reduced pressure. Standard worlmp provided die cnide product (128 g) 
which is chromatographed on 180 g silica gel. TTie column is paclced and eluted witii 
chlorofonn/acetone (95/5). An initial fraction of 225 ml is collected, followed by 7 ml 
fractions. Based on their TLC homogeneity, fiactions 30-50 are combined giveing soUd which 
is reciystallized from ethanolAvaler, isolated and dried (18 houis, 0.01 mm, 400 to give the tide 
15 compound, mp 141-143-^, IR (mineral oiD 2954, 2925. 2867, 2855, 1605. 1582. 1552, 1540. 
1517. 1486. 1445. 1438. 1403. 1376. 1366, 1344, 1337. 1244, 788. 761. 753. 709. 698. 629 and 
607 cm ': NMR (Caxa,. TMS) 7.45-7.20. 6.52. 3.75-3.55. 3.35-320. 2.05-1.90 and 1.70-1 JO 5; 
MS (m/z) calc'd = 347211a fiwmd = 347.2113. other ions at m/i 319, 305. 290. 277. 264. 249, 
222, 207, 173. 152 and 138. 
20 EXAMPLE 92 2.4-Dihydroxypyirolo[23-d]pyrimidine 

A stirred suspension of 3-amino-2.6-dihydroxypyrimidine (12.5 g) in 600 ml of water is 
treated with 10 g of sodmm acetate and 12J ml of 50% by weight aqueous cWoroacetaldehyde. 
The suspension is heated at reflux for 3.5 hours tiien cooled to 25°, after which 2 N aqueous 
hydrochloric add (65 ml) is added. The suspension is filtered and provided 13.65 g of soUd. 

The above soUd is taken up as a suspension in 1.8 L of water and heated to boiling and 
concentrated to 1.1 Htcrs, then cooled to 20-25'. After having been at 20-25" overnight, tiie 
suspension is filtered. Diying of the collected solids under high vacuum to give the tiUe 
compound. NMR (DMSO-d«. TMS) 11.46. 11.11, 10.49, 6.57 and 6.22 8. 
EXAMPLE 93 2.4-DichIoro-7H-pyrroIo[2.3-d)pyrimidine 

The pyropho^hoiyl diloride used in tht reaction is prq)ared in die foUowing manner. 
A stiired mixmre (30 ml) of phosphonis oxychloride is cooled in a cold water bath and tieated 
slowly with 3 ml of water. After the addition is completed, the mixture is heated to reflux. 
One hour later the mixture is cooled to 25\ An opaque gel settied to the bottom of the flask. 
The mixture above the gel is die d^red reagmt 

A mixture of 2.4.dihydroxypynDlo[2.3-d]pyrimidine (EXAMPLE 92, 1.66 g) and freshly 
prepared pyrophosphoiyl chloride (13.3 ml) are heated together overnight in a stainless steel 
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bomb at 165**. After cooling the bomb to 25", die black syrup is poured into a 50 ml round 
bonomed flask. Any volatQes axe evs^rated under reduced pressuie. The remaining black 
residue is gradually added to 65 g of crashed ice widi stining. After the ice has melted, the 
resulting suspension is filtered The filtrate fiom above is extracted twice with ether The 
5 combined ether extracts are washed widi water and dried (sodium sulfate), filtered, and 
concentrated, followed by drying which gives 41.3 mg of solid. To obtain additional product 
fiom the reaction, the filter cake firom the first filtration is washed with more ether. The ether 
filtrate is washed with water and saline followed by drying (sodium sulfate), filtration, and 
solvent evaporation. This is repeated twice, to give the title compound, mp 245-248^ NMR 

10 (DMSO-dfi, TMS) 12.8, 7.74 and 6.67 6; MS (m/z) calc'd = 186.9704, found = 186.9698. 
EXAMPLE 94 2,4-Di-lH-imidazol-l-yl.7H-pyirolo[2,3-d]pyiimidine (VII) 

A stirred suspension of 2,4-dichloro-7H-pynDlo[2,3-d]pyrimidine (EXAMPLE 93, 0.310 
g) and imidazole (1.1 g) in 15 ml of ortho-xylene is slowly heated to reflux. During heating the 
reagents go into mixture. After 3 hours, the reaction is cooled to 20-25°, followed by solvent 

15 evaporation under high vacuum. This gives a semi^solid which is taken up in chlorofomi and 
washed with aqueous sodium bicaibonate (2 x) and saline. A solid is suspended at the interface 
betweafi the aqueous and organic layer. This solid is collected with the organic layer, solvent 
evtqxiration gives 2.38 g of a solid which is chromatographed using ISO g of sibca gel and 
eluting with chlon)fonn/3.7 M ammonia in methanol (93/7). Tlie solid is loaded on the column 

20 as a suspension, biifial ft^ons of 400 and 150 mi are collected, followed by 10 ml fractions. 
Fractions 19-45 contained the desired product Solvent evaporation and drying gives the title 
compound, mp 276-280*^. NMR (DMS0^1<|, TMS) 1265, 8.99, 8.78, 8.36, 8.1, 7.71, 728 and 
7.16 5; MS (m/z) calc'd =: 251.0919, found = 251.0927; IR (mineral oil) 3149, 3140. 1615, 
1584, 1491, 1439, 1421, 1336, 1313, 1268, 1246, 1102, 1059, 1011, 832, 739, 647 cm'K 

25 EXAMPLE 95 2,4-Di-l.pynolidinyl-7H.pyrrolo[2,3-d]pyrimidine (VII) 

A stirred mixture of 2,4-dichloro-7H-pynolo[2,3-d]pyrimidine (EXAMPLE 93, 0.303 g) 
in 18 ml of pynoliduie is heated at reflux ovemight Solvent evaporation gives oil which is 
taken up in chloroform and washed with water and saline. The organic layer is dried (sodium 
sulfate), filtered, and concentrated, thereby giveing 1.0 g of a solid which is chromatognq)hed on 

30 125 g of silica gel eluting with chloroformAnethanol (95/5). An initial ftaction of 150 ml is 
collected, followed by 10 ml fractions. Ractions 19-54 contained the desired produa (0.69 g). 
The above solid is chromatographed two additional times on silica gel eluting with the same 
solvent system. The final chromatography gives, after drying under high vacuum, the title 
compound, mp 247-250'; NMR (CDQa. TMS) 9.9..6.66, 6,39, 3.85-3.75, 3.7-3.5 and 2.05-1.9 5; 

35 MS On/z) calc'd = 257, found = 257. 

EXAMPLE 96 2,4-Di-l-pyiTOlidinyl-7H-pynDlo[2,3-d]pyrimidine, 



10 



15 



WO 93/20078 PCr/US93/02188 

-57- 

monomethanesulfonate (VD-salt) 
FoUowing the general procedure of EXAMPLE 36 and making non-critical variations 
but starting with 2.4-di-l-pyiT0lidinyl-7H-pyiTOlot2.3-d]pyrimidine (VH, EXAMPLE 95. 0.223 
g). the tiUe compound is obtained, mp 217-221'; NMR (CDCI,, TMS) 12.55. 12.45, 6.78. 6.38, 
5 3.87, 3.76, 3.63, 2.90 and 2.2-1.95 6; MS (mfz) calc'd = 257. 1640. found '= 257. 1647. 
EXAMPLE 97 2-(2,6-Dichloropyrimidin-4-ylamino)-ethanesuIlonic add (III) 

A stined mixture of 2,4,6-trichloropyrimidine (6.9 g) in 75 ml of tetrahydiofiiran is 
treated with diisopropyletfaylamine (15 mO and solid taurine (4.7 g). Tlie resulting suspension is 
heated at reflux for 48 hours. The reaction mixture is cooled to 20-25" followed by solvent 
evaporation which gives 26 g of an oil which is chromatographed on 170 g of sUica gel and 
eluting with chlorofonn/5.0 M ammonia in methanol (7/3). An initial ftaction of 250 mL is 
collected followed by 20 ml fractions. Fractions 23-57 contained the desired product Solvent 
evaporation gives a semi-solid which is taken up in chlorofoim^ethanol (10/1) and stiired at 
20-25° for 30 minutes. Filtration provided 3.71 g of a solid. 

The ofl from the filtrate is rechromatographed on 550 g of 230-400 mesh silica gel 
using a flash column and the same solvent system as above. Collection of the product fiactions 
followed by solvent evaporation gives a solid which is taken up as a suspension in chlorofonn 
and stirred for 1 hour. Filtration of die suspension and diying under high vacuum overnight 
gives die tide compound, mp 206-211"; NMR (metiianol. TMS) 3.77 and 3.07 S. 
20 EXAMPLE 98 2-(2.6-IM-l-pyiTOlidinylpyrimidin-4-ylaniino)ethanesulfonic acid (V) 

The 2-(2,6-dichlon)pyrimidin-4-ylamino)eflianesulfonic acid (ID, EXAMPLE 97, 3.0 g) 
is dissolved in pynoSdine (IV. 125 ml) and heated to reflux. Solvent evaporation gives a semi- 
solid which is chromatographed on 155 g of silica gel eluting wiOi chloroform/3.9 M ammonia 
in metiianol (7/3). An initial fraction of 150 ml is collected followed by 15 ml fractions. 
25 Fractions 8-18 contained the desired product Solvent evaporation and diying under high 

vacuum gwes a solid (a portion of which) is rechromatographed on 155 g silica gel and eluting 
witii tile same solvem system as described above. The appropriate fcictions are pooled and 
concentrated to give the tide compound, which is used in subsequent reactions wifliout further 
purification. 

30 EXAMPUE 99 2-(6-Phenyl-2,4-di-l-pyrroIidinyl-7H-pyrTOlo[2,3-d]pyrimidin-7- 

yDetiianesuIfoiic add (YD) 
To a stined suspension of 2-(2.6.di-l-pyirolidinylpyrimidin-4-ylamino)etiianesulfbnic 
add (V, EXAMPLE 98. 1.00 g) in 20 ml of acetonitrile is added LO ml of 
diisopropyletiiylamine and phenacyl bromide (VI, 0.583 g). Hie suspension is heated at reflux 
35 overnight, cooled. foUowed by solvent evaporation, which gives a oil. The oil is 

chromatographed on 100 g silica gel eluting witii diloroform/3.9 M ammonia in methanol 
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(7Sy2S). An initial fraction of 100 ml is collected followed by 8 mi fractions. Fractions 31-43 
contained the desired product along with staning material and a less polar impurity. Solvent 
evaporation prDvided 0-48 g of a semi-solid which is treated with an eflier/hexane mixmre. 
After stirring the suspension for 30 minutes the piDduct is filtered. The collected solid is 

5 washed with several portions of ether. Drying of the product under high vacuum gives the title 
compound, a portion of the product is lecrystallized tarn water/absolute ethanol (85/15), mp > 
300°; NMR (CDQj, TMS) 7.46-7.35, 6.44, 4.35, 3.88-3.65, 3.32 and 2.12-1.90 5; IR (mineral 
oil) 3466, 1635, 1598, 1542, 1421, 1396, 1353, 1311, 1239, 1226, 1188, 1155, 1036 and 747 
cm.|; MS {xa/t) calc'd = 441.1834, found » 441.1841. 

10 EXAMPLE 100 2-Bn)mo-3\4'-dimethoxyacetophenone (VI) 

Following the general procedure of EXAMPLE 59 and making non-critical variations 
but starting with 3\4'-dimethoxyacetophenone, the title compound is obtained, mp 79.5-81.0'*; 
NMR (CDQa, TMS) 7.61, 652, 4.42, 3.97. 3.95 5. 

EXAMPLE 101 6-(3,4-DimethoxyphenylH-methyl-2,4-di^l-pyrn>Iidinyl-7H^ 
15 d]pyrimidine (VII) 

Following the general procedure of EXAMPLE 40 and making non-critical variations 
but starting with 4-metfaylamino-2,6-di-l-pyrrolidinopyrimidine (V, EXAMPLE 1, 3.81 g) and 2- 
bn]mo-3*,4*-dimetho3gracetophenone (VI, EXAMPLE 100, 3.99 g), the title compound is 
obtained, mp 175-178**; NMR (aXlj TMS) 6.95, 6.36, 3S2, 3.80. 3.66, 156 5. 
20 EXAMPLE 102 6-(3,4.Dimcthoxyphenyl)-7-methyI-2,4-di-l-pynolidinyl-7H-p^ 

d]pyrimidine monomethanesulfonate (Vn-salt) 
Following the general procedure of EXAMPLE 36 and making non-critical variations 
but starting with 6-(3,4-dimethoxyphenyl)-7-methyl-2,4-di-I-pynolidinyl-7H-pyrroloI2,3- 
d]pyrimidine.(Vn, EXAMPLE 101, 0.96 g), the tide compound is obtained, mp 182-185**; NMR 
25 (DMSO-dfi) 7.05, 6.71, 3.81-3.62, 228, 1.96; HRMS (m/z) M" observed « 407.2337, calculated 
for C23H29NA = 407.2321, other ions observed at m/z 392, 379, 352, 203, 182. 
EXAMPLE 103 4.(7-Methyl-2,4KH.l.pyrrolidinyl.7H-pyriDlo[2,3-d]pyri^ 
benzme(Uol monohydrDbromide (Vn-salt) 
Following the general procedure of EXAMPLE 55 and making non-critical variations 
30 but staning with 6-(3,4-dimethoxyphenyl)-7-methyl-2,4-di-l-pyrroBdinyl-7H-pyiroloI2,3- 

d]pyrimidine (Vn, EXAMPIJE 101, 1.0699 g), die tiUe compound is obtained, mp 232-235*"; a 
small sample is recrystallized from 95% ethanol to obtain an analytical sample, NMR (CDgOD) 
6.88-6.79, 6.56, 3.88, 3.69, 2.05 S; HRMS (EI, m/z) W observed » 379,2013, calculated for 
QjHijNA = 379.2008, other ions observed at m/z 351, 322, 40; IR (mineral oil) 3520, 3162, 
35 1684, 1280, 1114 cm-^ 

EXAMPLE 104 6-(23-Dimetiioxyphenyl)-7-meihyl-2.4.di-l-pyrrolidinyl-7H-pyrrob 
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d]pyriinidine (VII) 

Following the general procedure of EXAMPLE 40 and making non-critical variations 
but starting with 4-mcthylamino-2,6-di-l-pynx)lidinopyrimjdine (V, EXAMPLE 3, 2.8 g) and 2- 
bromo-2/5'-dimethoxyacetophenone (VI, Aldrich Chemical Co., 2.92 g), the title compound is 
5 obtained, mp 140-142*^; NMR (CDCI3, TMS) 6.37. 3.79-3.74, 3.62, 3.50. 2.04-194 6. 
EXAMPLE 105 2<7-Methyl.2,4.di-l.pyrTo!idinyI-7H-pyrTOlo[2.3-d]pyrimid^^ 
benzenediol, monohydrobromide (VD-salt) 
Following the general pifocedure of EXAMPLE 103 and making non-critical variations 
but starting with 6-(2^-dimeaioxyphenyl)-7-methyl-2,4-di-l-pyrToUdinyl-7H-pynoloP 
10 d]pyrimidine (VII, EXAMPLE 104), the titie compound is obtained, mp 295-299^ NMR 

(CD3OD) 6.68-6.60, 6.48, 3.79, 3.61, 3.52, 1.96 5; HRMS (EI, m/z) M* observed = 379.2004, 
calculated for QjHjjNjOj, = 379.2008, other ions observed at m/z 351, 324, 70; IR (mineral oil) 
3167, 1688. 1496, 1275, 1195 cm**. 

EXAMPLE 106 2-Bromo-2'-£[uon>-4'*m^hoxyaoetophenone (VI) 
15 Following tiie general procedure of EXAMPLE 100 and making nori-critical variations 

but starting with 2'fluoro-4'-methoxyaceiophencme (Aldrich Chemical Co.), toe titie compound 
is obtained, mp 67-69^ NMR (CDQs, TMS) 7.95, 6.79, 6.64, 4.48 6; HRMS (EI, m^) 
calculated for CyHyBrFOz M^ found as 246 and 248. 

EXAMPLE 107 6-(2-Fluoro-4-meftoxyphenyl>7-metiiyl-2,4-di-l.pynolidinyI-7H- 

20 pynolo[2,3-d]pyrimidine (VII) 

Following the general procedure of EXAMPLE 104 and making non-critical variations 
but starting with 4-metoylamino-2,6-di-l-pyrn)lidinopyrimidine (V, EXAMPLE 3) and 2-bn)mo- 
2*-fluon)-4'-metiioxyacetophenone (VI, EXAMPLE 106), ttie titie compound is obtained, mp 
168J.169J**; NMR (CDCI3, TMS) 7.28, 6,37. 3.84, 3.78, 3.62, 3.54, 1.95 5; HRMS (EI, m/z) 

25 Calculated for C^H^sO = 395, found = 395; IR (mineral oil): 3063, 1626, 1577, 1562, 
1523, 1492, 1485, 1480, 1444, 1403, 1357, 1347, 1296, 1251, 1158, 1123, 1042, 873, 815, 774 
cm^ 

EXAMPLE 108 6-(2-Fluoro-4-metooxyphenyl).7-mefliyl-2,4-di-l-pyrrolidinyl-7H. 

pyrTOlo[2,3-d]pyrimidine monomethanesulfonate (Vll-salt) 

30 Following the g^eral procedure ofEXAMPLE 36 and making non-critical variations 

but starting with 6-P-fluorD-4-metooxyi*enyl)-7-mefliyl-2,4-di-l-pynolidinyl-7H-pynx>lo[2,3- 
djpyrimidine (Vn, EXAMPLE 107), tiie titie compound is obtained, mp 165 J-167.5*; NMR 
(CDCl3,TMS) 7.24. 6.75, 6.43, 3.8, 2.78. 2.05 5; HRMS (EI, m/z) Calculated for C^fl^^fi 
(M)+ free base = 3952121, found = 395.2119; IR (mineral oil): 3447, 1628. 1596, 1579, 1556, 

35 1542, 1495, 1416, 1360, 1339, 1323, 1307, 1254, 1231, 1171, 1104, 1041, 947, 833. 768, 756 
cm"\ 
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EXAMPLE 109 6-(2-Methoxyphenyl)-7-methyl-2,4-di-l-pynoHdlnyl-^^^^ 
d]pyrimidine (Vn) 

Following the general procedure of EXAMPLE 104 and making non-critical variations 
but starting with 4-methylamino-2,6-di-l-pynoIidinopyrimidine (V, EXAMPLE 3) and 2-bromo- 
5 2*-niethoxyacetophenone (VI, Aldrich Chemical Co.). the title compound is obtained, NMR 
(CDCI3TMS) 7.26, 6.91, 6.28, 3.72, 356, 3.42, 1.87 5. 
EXAMPLE 1 10 2-a-Methyl-2,4-di-l.pyirolidinyl-7H-pynolo[2,3-d]pyrimi 
phenol, monohydiobiomide (Vn-salt) 
Following the general procedure of EXAMPLE 103 and making non-critical variations 
10 but starting with 6-(2-methoxypheny0-7-methyl-2,4-d]-l-pyiTolidinyI-7H-pynt)lo[2,3- 
djpyrimidine 

(Vn, EXAMPLE 109), the title compound is obtained, mp 203-206*^. NMR (CDCI3, TMS) 7.25, 
1196S3, 6.58, 3.88, 3.70, 3.60, 2.08 5; HRMS (EI, m/z) M^ observed = 363.2062, calculated 
for C;ziH35N50 = 363.2059, other ions observed at m/z 335, 308. 181, Ift), 82; IR (mineral oQ) 

15 3433, 3367, 3059. 1631, 1540, 1285, 756 cm'^ 

EXAMPLE 111 2-Bromocyclohexanone (VI) 

A mixture of qrcloh^anone (3.25 ml) in 30 ml ethyl acetat^cMoiofonn (1/1) is 
piepaied in a 100 ml flask. To this stilting mixture, copper bromide (13.96 g) is added as a 
solid in one portion. The contoits of the flask were brought to reflux for 1.25 hours. The 

20 reaction is flien cooled to 20-25'' foQowed by filtration. The filtrate is washed with 3 x 20 ml 
poitions of saturated sodium bicaibonate mixtme. Hie oiganic layer is dried over sodium 
sulfate, filtered, and ttie solvent is removed under reduced pressure. An on (429 g) is obtained 
which is chromatographed on 455 g of silica gel. The eluent (3.5 I) is ediyl acetate^xane 
(19/1) followed by (9/1, 1.5 1). Like fractions were combined based on TLC homogeneity and 

25 concentrated to gjve the title compound, NMR (CDCL3, TMS) 4.45, 3.04-2.94, 2J9-2.19, 2.05- 
L94, 1.87-1.71 6. 

EXAMPLE 112 5,6,7,8-Tetrahydro-9-me*yI-2,4-di-l-pyrn)lidinyl-5H-pyrimido[4,5- 
bjindole (VIQ 

A mixture of 4-methylamino-2,6-di-l-pym)lidinopyrimidine (V, EXAMPLE 3, 1J4 g), 
30 diisopropylethylamine (1.15 ml) and 80 ml acetonitrile is prepared in a 200 ml flask. 2- 
Bromoc^clohexanone (VI, EXAMPLE 111, Lll g) is added to the stirring mixture at 20-25**. 
The reaction is heated at reflux for 29 hr. The contents of the flask were cooled to 0°. A solid 
precipitaied, is collected by filtration and dried to give die titie compound, mp 196-200^; NMR 
((3)a3.TMS) 3.68, 3.59, 3.51, 2.72, 2.61. 1.94-1.77 5. 
35 EXAMPLE 113 5,6J,8TetrahydrD-9-methyl-2,4-di-l-pyrroIidinyl-5H-pyrimido[4,5- 

b]indole« monomethanesulfonate (Vll-salt) 
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Following ihe general procedure of EXAMPLE 36 and making non-critical variations 
but starting with 5,6J.8-tetnihydiD-9-methyI-2.4Kli-l.pyirolidinyl.5H.pyrimido[43-b)indole 
(Vn, EXAMPLE 112), the tide cwnpound is obtained, mp 178-182"^ NMR (CDaj.TMS) 3.81- 
3.73. 2.78. 2.67. 2J7, 2.01-1.76 5; HRMS (EI. m/z) M* observed = 325.2273. calc'd for 
5 C,^„Nj = 325.2266. other ions observed at m/z 297. 270, 256, 162. 141. IR (mineral oil) 
2269. 1625, 1569. 1442, 1247, 1164. 1036, 766 cm '. 
EXAMPLE 114 2-Bromo-l-pyridin-2.yIethanone hydrobiomide (VI) 

A mixture of bromine (4.28 ml) in 30 ml of carbon tetrachloride is added dropwise via 
addition funnel to a boiling mixture of 2-acetylpyridine (9.25 ml, Aldrich Chemical Co.) and 
caibon tetrachloride (65 ml). Addition is completed in 2 hr and within 15 minutes a solid began 
fonning. Reflux continued for anotiier 40 minutes before the reaction vessel is cooled to 0». 
The solid precipitate is collected by fUtration and dried (40°. 0.03 mm) for 3 hours to give tiie 
title compound, mp 212-213«; NMR (CDjOD) 8.83-8.15. 3.86 5. 
EXAMPLE 115 6-(2-Pyridinyl>7-mefliyl-2.4-di-l-pynDlidinyl-7H-pyirolo[23- 
1^ djpyrimidine (VII) 

FoUowing tile general procedure of EXAMPLE 104 and making non-critical variations 
but starting wifli 4-metiiylamino-2.6^1i-l-pyirolidinopyrimidine (V. EXAMPLE 3) and 2-biomo- 
l-pyridin-2-yl-etiianone hydrobromide (VI, EXAMPLE 114). die tide compound is obtained, mp 
243-24r; NMR (CDQj. TMS) 8^58, 7.64-7.54, 7.08, 6.80, 3.97. 3.81. 3.63. 155 6; HRMS (El, 
20 miz) W obseived = 348; calculated for CJH^H^ = 348.2062, other ions observed a m/z 320, 
306. 293. 279. 174, 153; IR (mineral oil): 2956. 1570. 1537. 1478, 1360. 765 cm '. 
• EXAMPLE 116 S-Aoetyl-2-medioxybenzoic add mediyl ester 

A mixnire of 5-acetyl salicylic add (1.46 g), DMF (10 ml), and potassium cartwnate 
(1.1281 g) is stirred at 20-25" while adding iodometiiane (1 J5 ml) via pipette. The reaction 
25 mixmre is placed under a nitrogen atmosphere and stirred at 20-25° for 65 hr. Additional 
iodomethane (0.76 ml) and potassium carbonate (1.14 g) were added, and die reaction is 
pemutted to stir for anodier 24 hr. The reaction manire is poured onto 35 ml of 1 N 
hydrochloric acid and extracted widi 3.35 ml portions of edier. The organic layere were 
combined and washed widi cold water and cold sodium bicarbonate before being dried widi 
sodium sulfate. Solvent is removed under reduced pressure giveing a solid which is placed in 
tile oven (40° . 0.05 mm) for 24 hours to give die tide compound, mp 72-74°; NMR (CDCI3, 
TMS) 8.41, 8.12, 7.03, 3.98. 3.92, 2J9 5. 

EXAMPLE 1 17 5-Bromoacetyl-2-medioxy-benzoic acid mediyl ester (VI) 

FoUowing die general procedure of EXAMPLE 100 and making non-critical variations 
35 but starting wifli 5-acetyI-2-metiioxybenzoic add mediyl ester (EXAMPLE 1 16, die tide 
compound is obtained. NMR (CDCI3, TMS) 8.44. 8.15. 7.07. 4.23. 4.00. 3.93 5. 
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EXAMPLE 118 2-Meihoxy-5-(7-methyI-2.4-di-pynolidin-l-yl-7H-pynDlo[2.3- 
dlpyrimidiiHS-^beiizoic add m^yl ester (VIQ 
Following the general {nocedure of EXAMPLE 104 and making non-critical variations 
but staiting witli 4-methyIamino-2.6-di-l-pynolidin(^>yrimidine (V, EXAMHJB 3) and 5- 
5 bromoacetyI-2-methoxy-ben2olc add methyl ester (VI, EXAMPLE 1 17), the title compound is 
obtained, mp 168-170"; NMR (CDQj. TMS): 5 7.90. 7,55, 7.05, 6.39, 3.95. 3.911, 3.79, 3.63, 
1.95. 

EXAMPLE 119 2-Hydioxy-5-a-methyI-2,4-di-pym)Udin-l-yI-7H-pynolot2.3- 
d]pyrimidin-6-yI)-benzoic add monohydrobromide (VO-salt) 

10 Following Oie general procedure of EXAMPLE 103 ami maldng non-critical variations 

but staiting wifli 2-niethoxy-5-(7-methyl-2,4-di-pynDlidin-l-yl-7H-f ynoIo[2,3-d]pyrimidin-6-yI> 
benzoic add methyl estw (VIL EXAMPLE 1 18). flie tide compound is obtained, mp 258-26r: 
NMR (CDjOD. TMS) 7.86. 7.51, 6.96, 6.58, 3.80, 3.61. 2.01 fi; HRMS (EI, m^) M* observed = 
407. calculated for Cxfl^iUjO, = AOI, other ions obseived at m/z 389. 361. 333, 70. 44; IR 

15 (mineral ofl) 3650. 3611, 3476. 1676. 1627. 1591. 1537. 1402. 1365. 1355. 1299, 1181, 839, 
805.787.754 cm-'. 

EXAMPLE 120 4.4'-(7-mediyl-2,4-di-l-pynDlidinyl-7H-pyiiDlo[2.3-dlpyrimidin-5.6- 
diyl)-bis-phenol trihydrohromide (Vn-salt) 
FoDowing the general procedure of EXAMDEU 103 and maldng non-critical variations 
20 but starting witti 5.6-bis(4-melhoxyiAenyl)-7-m^yl-2.4-di-l-pipera29n]4-7H-pyrn)loI2> 

dlpyrimidine (Vn. EXAMPLE 86). die tide compound is obtained, mp >300°: NMR(metiianoI- 
d,. TMS) 7.01. 6.76. 4.15. 3S7, 3.40, 2.99 fi; CMR {CDO,. TMS) 16a7, 159.2, 158.0, 152.3. 
146.6, 136.7. 133.6, 132.7, 126.6, 121.7, 116.6, 116.5. 116.1. 99.5, 47.0. 44.4, 44.1, 41.7. 32.0: 
MS (EI. mfz) Calculated for C^jHsiNtO, M* ftee base = 485.2539, found 485.2537. 
25 EXAMPLE 121 6-(4-MethoxyphenyD-7-methyI-2.4-bis-piperazin-l-yl-7Hi>ynolo[2.3- 

dlpyrimidine (VII) 

Following the goieral procedure of EXAMPLE 86 and maidng non-critical variations 
but starting with p-meduncyphenac^l bromide (VI), tite tide compound is olMained. mp 168- 
170.5": NMR (CDOj. TMS) 7.39. 6.96. 6.29. 3.85. 3.77. 3.6*. 2.97 5; MS (EI. mfz) calculated 
30 for CjsHjjNtO M* = 407, found = 407; IR (mineral oil) 1578, 1570, 1554, 1542, 1498, 1492, 
1446. 1438, 1429, 1399, 1364. 1304, 1257, 1245, 1181. 1006. 809,771 Gm'*. 
EXAMPLE 122 6-(4-Medioxyphenj^7-metii]4-2,4-bis-idpaazin-l-yI-7H-pyTroIo[23- 
djpyrimidine dimethanesulfonaie (VII) 
A mixnire of 6K4-m^oxyphenyl)-7-m^yl-2.4-bis-piperaBn>l-yl-7H-pyirolo[2,3- 
35 dlpyrimidine (Vn. EXAMPLE 121. 1.480 g) in 150 ml of isofnopanol water 05/5) is treated 
mth 0.705 g of medianesulfbnic add. The mucture is stirred at 20-25" under nitrogen for 2.5 hr. 
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Solvent evaporation and drying under high vacuum gives a foam which is treated with 
chlorofonn and then hexane/ethyl acetate (1/1). In each case the solvent is evaporated. The 
solid is suspended in hexane/ethyl acetate (1/1) and stirred for 1 hr. RltraUon and drying under 
high vacuum overnight gives the tiUe compound, mp 273-282"; NMR (DjO) 7.35. 6.97. 6.41. 
5 4.1 1. 4.02. 3.82. 3J3. 3.35. 2.78 8: CMR (methanol-d,, TMS) 161.2, 157.6, 157.1. 137.9. 131.3. 
125.5, 115.2. 98.7. 55.9, 44.6. 44.5. 44.0, 43.0, 39.6, 30.5 5. 

EXAMPLE 123 4-a-Methyl.2.4-di-pipenizinyI-7H.pynolop.3-dlpyiimidin-6-yl)phenol 
tiihydrobiDmide (Vll-salt) 
FoUowing the general procedure of EXAMPLE 103 and making non-critical variations 
10 but starting with 6-(4-methoxyphenyI)-7-methyl-2,4-Ws-piperazin-l-yl-7H-pynolo[2.3- 

djpyrimidine (VTI. EXAMPLE 121). the title ccmpound is obtained, mp >300»; NMR (DjO) 
7.12. 6.71. 6.31. 3.99. 3.85. 3.38. 3.18 5; CMRffJjO; TSP) 155.7. 155.6. 151.4. 145.3, 136.6, 
129.9, 122.0, 115.1, 97.1, 42.9. 42.8. 42.6. 31.5 5; MS (EI. m/z) calculated for Cj,Hj7N,0 M* 
free base = 393.2277. found = 393.2290; IR (mineral oil) 3345, 2791, 1634, 1597. 1587, 1502, 
15 1330. 1289, 1 181. 1 143, 847, 760 cm '. 

EXAMPLE 124 2.4-Bis[3-(I.l-dimethyled)oxycaibony])amino-l-pynolidinyI)-6- 
methylaminopyiimidine (V) 
The 2,6-diddon>4-metiiylaminopyrimidine (ffl, EXAMPLE 1, 3.8375 g) is suspended in 
200mlof o-xylene. Diisopropylethylamine (9.4 ml) is added, followed by 3-(t-B0C 

20 amino)pyrrolidine QV, 10.044 g). The reaction contents were jdaced under a nitrogen 

atmosphere and heated at reflux. Witijin 30 minutes, the mixture is homogeneous. The reaction 
mixture is cooled to 20-25". The solvoit is removed under i^ced pressure, and the residue is 
dis»)lved in chloroform. The orgaiuc phase is washed with saturated sodium bicartwnate. and 
saline and dried over sodium sulfate. Removal of the solvent left an oil. Hexane (50 ml) is 

25 added and then evaporated yielding a semi-solid. The semi-solid is chromatogrqdied on 800 g 
of sUica gel eluting with chlorofonn/acetone (9/1) followed by (8/2) and (6/4). A final poition 
of diloroforai/meihanol (95^ is used to finish eluting the second product Cbmm(Hi ftactions 
were combined based on TLC homogeneity and concentrated to give flie titie compound, mp 90- 
95° (decomp); NMR (CDOj. TMS) 4.70. 4.27. 3.75-3.30. 2.83. 1.89. 1.44 5; MS (EI. mz/) M* 

30 observed = 477, calculated for C^jgN-iO^ = ATI, other ions observed at miz 360. 305, 243. 
217. 57.40. 

EXAMPLE 125 6-(4-Methoxyphenyl)-7-methyi-2.4-bis[3-(l.l-dimeaiylethoxycaibonyl). 
amino- 1 -pyiTOlidinjiJ-7H-pynDlo[2,3-d]pyrimidine (VU) 
FoUowing tiie general procedure of EXAMPLE 104 and making non-critical variations 
35 but Slatting with 2,4-bis[3-(l.l.dimethyletiioxycarbonyl)amino.l-pyiroUdinyl]-6- 

methylaminopyrimidine (V. EXAMPLE 124) and p-methoxyphenacyl bromide (VI). the titie 
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compound is obtained, mp 178-185**; NMR (CDQa. TMS) 7.37. 6.95, 6.32, 4.71, 3.86-3.63 5. 
EXAMPLE 126 2,4-Bis(3-ainino-l-pyrioUdinyI)-6-(4-methoxypbenylH*m^ 
pynx)Io[2,3-d]pyrimidine trihydiochloride (Vn-salt) 
A 250 ml flask is chaiged wiA 125 ml of ethyl acetate and chilled to 0°. With stirring, 
5 hydrogen chloride gas is bubbled into the ethyl acetate until sanirated. At that time, 6-(4- 
methoxyphenyl).7-mcthyl-2,4-bis(3-(l, l-dunefliylethoxycaibonyl)- amino- l-pynt)lidinyl]-7H- 
pynolo[2.3-d]pyrimidine (VE, EXAMPLE 125, 1.23 g) is added with stirring at 0^ Soon after 
the mixture becomes homogeneous, a solid begins precipitating. The reaction is wanned to 20- 
25"* and stined for 3.75 hr. The solid material is collected by filtration and rinsed with several 
10 portions of ice cold ethyl acetate. Subsequent drymg (0.05 nun, 40°) for 24 hours gives the title 
compound, mp 259" (decomp); NMR (CP3OD, TMS) 7.44. 7.06, 6.60, 4^3-3.91, 3.86, 3.76, 
2.56, 2.31 5; MS (EI. mfz) M* observed = 407, calculated for C22H29N7O = 407. 
EXAMPLE 127 4-[2,4-Bis-(3-amino-l-pytrolidinyl)-7-methyl-7H-pyrrolo[2.3- 
d]pyrimidin-6-yl]phenol trihydiobromide (VH-salt) 
15 FoUowing the general procedure of EXAMPLE 103 and making non-cridcal variations 

but starting wifli 6-(4.meihoxyphenyI).7-methyl-2,4-bis[3-(l,l-dimethylethoxycar^ 
pyrToUdinyl]-7H-pynolo[2,3-d]p}^dine (Vn, EXAMPLE ITS), the title compound is obtamed, 
mp 26r decomp; NMR (CD3OD. TMS) 7.34, 6.91, 6.65, 4.19-3.91, 2.58. 2.32 5; MS CH, miz) 
M* observed = 393. calculated for CiiI^N70 = 393. 
20 EXAMPLE 128 6-(4.Methoxyphenyl)-7-methy!-2,4-di-l-pyrTDlidinyl.7H-pyrrol^ 

dlpyrimidine-5-carbaldehyde (Vn) 
Vilsmeier reagent is piepaied by addition of phosphorous oxychloride (3.68 ml) to ice 
cold DMF (3.1 mJ) and the mixture is stirred at ice bath temperature for 10 min. ITie reagent 
(ca. 6.5 ml) is slowly added to a stirred mixture of 6-(4-methoxyphenyl)-7-methyl-2,4-di-l- 
25 pynolidinyl-7H-pynolo[2,3-dlpyrimidine (VII, EXAMPLE 50. A5 g), DMF (4J ml), and THF 
(40 ml) at 20-25°. Hie resultant mixture is stined for 30 min and then the concentrated under 
reduced pressure. Hie residue is chilled in an ice bath, ice (100 g) is added, and the pH is 
adjusted to 12 with potassium hydroxide pellets. The mixture is diluted with dichldromethane 
(200 ml) and the phases were separated. The organic [diase is dried (sodium sulfate) and 
30 concentrated under reduced pressure to give a solid which is reciystallized twice from 

chloroform/ethyl acetate mixtures to give the title compound, mp 206-209"^. NMR (CDQs) 9.46. 
7.38. 7.02, 3-88. 3.80. 3.60, 3.50. 1.94. 1.85; MS (El. mlz) 405 (M)*. 377. 349. 307; IR (mineral 
oil) 1652 cm-^ 

EXAMPLE 129 6-(4-Methoxyphenyl)-7-methyl-2,4.di-l-pyrrolidinyl-7H-pynolo[2,3- 
35 d]pyrimidin-5-yl]methanol (VE) 

Sodium borohydride (0.04 g) is added to a stirred mixture of the 6-(4-methoxyphenyl)-7- 
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meihyI-2,4-di-l-pyrrolidinyl-7H-pynolo[23-dlpyriinidine^ (VII. EXAMPLE 128, 

100 mg) in methanol (5 ml) under an argon blanket at 20-25^ After 1 hr additional sodium 
borohydride (40 mg) is added and the reaction mixture is stirred for 16 hr at 20-25^ After 1 
hour additional sodium borohydride (0.12 g) were added over an additional 8 hours. The 
5 mixnjre is diluted with an aqueous 8% mixture of sodium hydroxide and dichloromethane. The 
phases were separated. Hie aqueous phase is extracted twice again and dichloromethane. The 
combined dichloromediane extracts were dried (sodium sulfate) and concentrated under reduced 
pressure to a foam which is crystallized fiom ethyl acetate to give 0.067 g of the title 
compound, mp 169.170*^; NMR (CDCI3) 7.27. 6.98, 3.87, 3.81, 3.61, 3.47, 1.95 8; IR (mineral 
10 oil) 3274*cm*^ 

EXAMPLE 130 6-(4.Methoxyphenyl)-7-methyl-2,4KU-l-pyrn)lidinyl-7H-pyriolo[2,3- 
d]pyrimidine-S-ca!foalddiyde oxime (VU) 
A mixture of 6-(4-methoxyphenyl>7-methyl-2,4-di.l.pynolidinyl-7H.pynx)lof2,3- 
d]pyrimidine-5-carbaldchyde (Vn, EXAMPLE 128, 1.0 g), hydioxylamine hydiwhloride (0.307 
15 g), and sodium acetate (0.63 g) in eOianol (18 ml) and water (2 ml) is refluxed for 8 hours. The 
mixture is cooled and concentrated under reduced pressure to a solid residue which is dOuted 
with water (7 ml), swirled for a couple of minutes, filtered, and the solid is washed with cold 
water (3x5 ml). The product is air dried on the filter for 15 min, and then in a vacuum ov^ 
at 50" for 2 hours to give the tiUe compound, mp 226-22r; NMR (CDQj) 9.46, 7.38, 7.02, 
20 3.88. 3.80, 3.60, 3^0, 1.94, 1.85 5; MS (El, miz) 420, 403, 404, 402, 386. 

EXAMPLE 131 6-(4-Methoxyphenyl)-7-methyl.2,4-di-l-pyrTOlidinyI-7H-pyrrolo[2,3- 
d]pyrimidine-5-cart)onitrile (VU) 
A mixnire of the 6K4-meihoxyphenyl)-7-methyl-2,4Kli-l-pyriolidinyl-7H-pyrroto 
d]pyrimidine-5-carbaldehyde oxime (Vn, EXAMPLE 130. 0.74 g) and dimethylfoimamide (20 
25 ml) is refluxed under nitrogen for 20 hours. The mixture is cooled to 20-25° and concentrated 
under reduced pressure to a residue which is triturated with ether to give 0.47 g of solids. The 
solids were diluted with a ddorofonn/dichloromethane (1/1) mixture and dilute aqueous sodium 
bicarbonate mixmre. The phases were separated and concentrated to a residue which is flash 
chromatographed (silica gel, methanolchlorofonm 1/99). The appropriate fractions are pooled 
30 and concentrated to give a solid which is recrystallized from a hot acetone and hexane mixture 
to give the title compound, mp 230-23 NMR (CDQj) 7.45, 7.03, 3.88, 3.58, 1.97 5. 
EXAMPLE 132 4-(7-Mcthyl.i4-di-l-pynx)lidinyl-7H-pynDlo[2,3-d}pyrimidin^^^^ 
(VD) 

4-(7-Methyl-2,4-di-l-pyrrolidinyl-7H.pyiTOlo[2,3-d3pyrimi^^ hydrobromide 
35 salt (Vn, EXAMPLE 55, 8.29 g) is suspended with stirring in 500 ml absolute ethanol. 

Propylene oxide (16 ml) is added via pipette at 20-25'. The reaction is heated at reflux for 1.5 



wo 93/20078 PCr/US93/02188 

-66- 

hours, then cooled to (T. The solids that had foimed were filtered and dried (0.05 mm, 40**) 
overnight gives the title compound, mp 268-272**: NMR (DMSO-de) 9^7, 7.34, 6.83, 6.37, 3.68, 
3^5, 3.50, 1.96-1.85 5. 

EXAMPLE 133 2,6-Bis(l-pyrToUdinylmethyI)-4-(7-methyl-2,4-di-l-pynolidm^^^ 

5 pyTrolo[2,3-d]pyrimidin-6-yl)phenol (VII) 

A 50 ml flask is chaiged with toe 4-(7-methyl-2,4.di-l-pynolidinyl-7H-pyiTolo[2,3- 
d]pyrimidin-6-yl)-phenoi (VII, EXAMPLE 132, 510.1 mg) and 11 ml of absolute ethanol. To 
the resulting suspension is added 37% aqueous fomialdehyde (1.15 ml) followed by pyrrolidine 
(0.85 ml) all at 20-25^ The reaction mixture is placed under a nitrogen atmosphere and heated 

10 at reflux. After 3 hours of reflux and the addition of 4 ml absolute ethanol, all of the solid went 
into mixnire. After a total of 5.5 hours of reflux, the reaction is cooled to 0^. The reaction 
mixture is concentrated under reduced pressure resulting in a solid which is chromatographed on 
170 g of silica gel eluting with 4 J M ammonia in methanol/ddoroform (5/95). An inidal 
fl:acdon of 250 ml is collected followed by 14 ml fractions; Fractions 21-61 were combined and 

15 concentrated to give flie title compound, mp 167-169*^ NMR (CDQa, TMS) 7.16, 6.34, 3.81, 
3.62, 1.94, 1.84 S; MS (EI, ro^O observed - 529, calculated for Q1H43N7O » other ions 
observed at 458, 389, 70, 42, 27. 

EXAMPLE 134 6,7.Dimediyl-2.4-di-li)ynolidinyl-7H-pyrrolo[2,3-d]pyri^ 
monohydroddoiide (Vn-salt) 
20 Ethyl acetate (50 ml) is cooled to (f, Widi Stirring, hydrogen chloride gas is bubbled 

into the ethyl acetate until saturated. 6,7-DimethyI-2,4-di-l-pynolldinyl-7H*pyrrolo[2,3- 

d]pyrimidine (Vn, EXAMPLE 52, 238.8 mg) is added in one portion at (F. After 20 minutes of 

stiring the mixture becomes homogenous. The mixture is warmed to 20-25^ and stined for 1.5 

hr. The solvent is removed and a solid is obtained. The solid is triturated witii ethyl acetate (30 
25 ml), collected and dried (0.05 mm, 40°) to give a crude product The product is collected and 

dried (0.02 mm« 40°) ovemight to give the tide compound, mp 241-245'' (decomp). 

EXAMPLE 135 2,6-Di-l-pyrroIidinyl-4-etiiylaminopyrimidine (V) 

Following the general procedure of EXAMPLE 1 and making non-critical variations but 

using ethylamine hydrochloride instead of methylamine hydrochloride, and subsequentiy 
30 following the general procedure of EXAMn£ 3 and making non-critical variations, 

flie tide compound is obtained, NMR (CDCI3) 6.27, 3.6-3.2, 1.27; CMR (CXKXj) 204.65, 

164.07, 159.60. 36.80 and 14.26. 

EXAMPLE 136 7-Etiiyl-6-isopropyl-2,4-di-l-pyrroUdinyl-7H-pyrrolo[2,3-d]Rn^ 

(vn) 

35 Following die general procedure of EXAMPLE 6 and making non-critical variations but 

starting witti 2,6-dichloro-4-eihylaminopyrimidine (V, EXAMPLE 135) and l-bromo-3-meihyI- 
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2.butanone (Org. Synth., Vol 55. p 24). the title compound is obtained. 

EXAMPLE 137 7-EthyI-6-isopn>RyI-2.4Kli-l-pynolidinyl-7H-pynolor2,3-d]pyri^ 
sulfote (VH) 

7-EthyI-6-isopropyl-2.4HH.l-pyiTOUdinyl.7H.pym)lo[2.3-d]pyrimidine (VII. EXAMPLE 
5 136) and exacUy one equivalent of sulfuric acid followed by rcciystalUzation from ethyl acetate, 
ethanol and hexane gives the title compound, mp 208-210^ K (mineral oil) 3046. 1626. 1595. 
1557. 1476. 1351, 1241. 1 155. 1063 and 1 165 cm ' cm. 
EXAMPLE 138 9-Methyl.2.4-di-l-pym)lidinyl-9H-pyrimido[4.5-b]indole 

A suspension of 5,6.7.8-tetrahydio-9.methyl-2.4-di-l-pym)lidinyI-5H-pyrimido[4.5- 
10 b]indole (Vn. EX 

AMPLE 112, 1.86 g) and palladium-on-caibon (10%, 1.52 g) in decalin (225 ml) is heated at 
reflux for 45 min. After cooling chromatographic purification [silica gel. hexane, then 
acetone/methylene chloride (2/98)] follo>vcd by reoystallization (methylene chlorideyhexane) 
gives the tiUe compound, mp 153-154'; NMR (CDQ,) 7.88. 7.23, 7.10. 3.92. 3.75. 3.65 and 
1.95; HRMS (EI) M* observed at m/t 321.1957, calcM for Cj^^N, = 321.1953. 

FoUowing the general procedure'^outlined in EXAMHES 12-13, 25-27 and 30-34 and 
making noncritical variations but using 2-ta6^ii-(l.pyiroUdinyl)pyrimidin-4.yl)amino]ethanol 
(V. EXAMPLE 11) and an appropriate a-haloketone (VI), the compounds listed below were 
prq)ared: 

20 EXAMPLE 139 6-PhenyI.7.[2-(l-(3.44-trimethyI)pipenizinyl)ethyl]-2.4-di-l-pym)lidinyl- 

7H-pynDlo[2.3-d]pyrimidine maleate (VD-salt) 
mp 89»; NMR of free base (€3X3,) 7.2-7.5. 6.38. 4.27, 3.78. 3.60. 2.70. 2J6, 228. 1.8- 
2.05 and 1.04 S. 

EXAMPLE 140 7.(2.(l-(3.5-Dimethyl)pipera2inyl)ethyl)-6-phenyl-2,4-di-l-pynDlidinyl- 
7H-pynolo[2.3-d]pyrimidine maleate (VD-salt) 
mp 125- NMR of free base (CDQ,) 7.2-7.5. 6.37. 4.29, 3.78. 3.60, 3.46, 2.75-2.9, 2.69. 
2.57. 1.85-2.05. 1.75 and 1.08 5. 

EXAMPLE 141 7.I2-(l-(3.5-Dimethyl)pipera2inyl)ethyl]-6K4-fluorophenyl)-2,4-di-l- 
pyirolidinyl.7H-pyirolo[2,3-d]pyrimidine hydrochloride (VU-salt) 
mp 179»; NMR of free base (CDCI3) 7.42, 7.09, 6.33. 4.23, 3.78, 3.60, 2.7-2.9, 2.71. 
2.56, 1.85-2.1, 1J5-1.8 and 1.05 5. 

EXAMPLE 142 6K4.Fluorophenyl)-7-I2-(l.(3.4,5-trimcthyI)piperazinyl)ethyl]-2.4^i-l- 
pyrrolidinyl-7H-pym)lot23-d]pyrimidine hydrodiloride (VH-salt) 
mp 180": NMR of free base (CDCy 7.43, 7.09, 6.33, 4.22. 3.77. 3.60, 2.70, 2.53 2 05- 
35 2.4, 1.75-2.05, 1.03 5. 

EXAMPLE 143 2-[6-(4-Methylphenyl)-2,4-di-l-pyrrolidinyl-7H-pyrTolo[2,3-dlpyrimidin- 
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7-yl]ethanol 

mp 187-188«^; NMR (CDQa) 7-87, 7.15-7.35, 6.37, 4.1-4.2. 4:0-4.1. 3.79, 3J8, 2.39, 
1.8-2.1 5. 

EXAMPLE 144 6-(4-MethylphenyI>7-[2-(l-(3,44-tiimethyl)piper^ 
5 pym)Udinyl-7H-pynoIo[23-d]pyrimidine hydrochloride (VU-salt) 

mp 201-204^ NMR of firce base (ax:^ 7.35, 7.20, 6.34, 4.25, 3.78, 3.60, 2.71, 2.54, 
2.39, 10-2.3, 1.7-2.0, L03 5. 

EXAMPLE 145 6-(4-MethyIphenyl)-7-[2.(l.pipera2inyl)ethyl]-2,4-di-^ 
pyiTOlo[2,3-d]pyrimidine (VED 
10 mp 164*; NMR (CDQa) 7.35, 7.21, 6.34, 4.27, 3.78. 3.59, 2.84, 2 J9. 2.45, 2.39, 1.85- 

2.1 8. 

EXAMPLE 146 7.[2-(l-(3,5-Dimethyl)iMperazinyI)ethyl]-6-(4-methylphenyl)-2,4^^^^ 
pyiTOli<Hnyl-7H-pynolo[2,3-d]pyrimidine hydrochloride (VH-sail) 
mp 238-240'; NMR of free base (CDd^ 734, 720, 6.33, 4.26. 3.78. 3J59, 2.7-2.9, 
15 2.72. 2.58, 2.38, 1.8-11, 1.6-1.8. 1.04 5. 

EXAMPLE 147 6-(4-Huorophenyl>7-[2-(l-pipera2inyl)ethyl]-2,4-di-l-pynolidin^ 
pyinilo[2,3-d]pyrimidine (VII) 
mp 159-161'*; NMR (CDQa) 7.43, 7.10, 6.34, 4.24, 3.78. 3.59. 2.81. 2.57. 2.40. 1.8-11 

5. 

20 EXAMPLE 148 5-Methyl-6-(4-memyli*enylH-I2-(l-piperazinyl)ethyl]-2,4-*-l^ 

pyiTOlidinyl-7H-pynolo[2,3-d]pyrimldine (VII) 
mp 126**; NMR of free base (CDOO 722, 4.09. 3.73. 3.59, 2.81. 2.48. 140. 2.3-2.5, 
220, 1.8-2i 5. 

EXAMPLE 149 7-[2-(l-(3>Dimethyl)ppeiazinyl)ethyl]-5-memyl-6-(4-methylphenyl> 
25 2.4-di-l-pynDlid!nyl-7H-pynolo[2,3-d]pyrimidinc hydrochloride (Vn- 

salt) 

EXAMPLE 150 6-(4-Fluorophenyl)-5-methyl-7-[2-(l-piperazinyl)ethyl]-2,4.di-l- 

pym>lidmyl-7H-pym)lo[2,3-d]pyrimidme (VII) 
EXAMPLE 151 7-[2-(l-(3,5-Dimethyl)inpenizinyl)ethyl]-6-(4-fluorophenyl)-5-me%^^ 
30 di-l-pyirolidinyl-7H-pynoloI2.3-d]pyrimidihe hydrochloride (Vll-salt) 

FoUomng the general procedure oudined in EXAMPLES 18-19 and making noncritical 
variations but starting with 4-teit-butylamino-2.6-di-(l-pynolidinyl)pyrimidine (V. EXAMPLE 
17) and 2-diloroacetone (VI) the following compounds are obtained: 
EXAMPLE 152 6-Methyl-2,4-di-I-pynolid]nyl-7H-pym>lo[2.3-d]pyrimidine 
35 trifiuoroacetate (VIQ 

mp 140J°: NMR (CDCI3) 13.0-13.2. 6.04, 3.7-3.9, 3.61 134 and 1.85-22 5. 
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EXAMPLE 153 6-(4.Methoxyphenyl)-7-methyl-2,4-bisK4-methyIpipemin-l-yl).7H- 
pynx)lo[2,3-<l)pyrimidine (VII) 
A mixture of 6K4-methoxyphenyI)-7-methyU2,4-bis-pipera2in-l-yI-7H-pyTO 
dlpyrimidine (VII, EXAMPLE 121, 789 mg) in dioxane (10 ml) is treated with mono-sodium 
5 sail of phosphorous acid, NaH^POs, (IM, 19.8 ml) and aqueous fonnaldehyde (37%, L55 ml). 
The resulting mixture is heated in an inert atmosphere at 60** for 1 hr. The mixture is then 
poured into aqueous base and the pioduct is isolated by extraction with methylene diloride. 
Chromatography on silica gel (5% of 4M ammonia-methanol in chlorofonn), pooling and 
concentrating the appropriate fractions gives the title compound, NMR (CDCI3; TMS) 7.38, 
10 6.97, 6.29, 3.92, 3.86, 3.64, 2.51, 2.35, 2.34 6. 

The free base is converted to the dihydrochloride salt with excess methanolic 
hydrochloric acid. Recrystallization from medianol/ethyl acetate gives the salt of the title 
compound, mp 270-281'' (decomp). 

EXAMPLE 154 4-[7-Methyl-2,4-bisK4-methylpipera2in.l.yI)-7H-pyin)lo[2,3- 
15 d]pyiimidin-6-yI]-phenol trihydrobromide (VII) 

FoUowing the general procedure of EXAMPLE 55 and making non-critical variations, 
but starting with 6-(4-mcthoxyphenyl)-7-mcthyl-2,4-bis-(4.methylpipera2in-l.yl)-W^ 
djpyrimidine (VD, EXAMPLE 153), the title compound is obtained. NMR (DjO; TSP) 726, 
6.87, 6.35, 3.58-3.01, 2.91, 2.90 5. 

20 EXAMPLE 155 7-Methyl-2,4-bis<4-methylpiperazin-I-yl).6.phenyl-7H.pym)loI2,3- 

djpyrimidine (VD) 

Following the general procedure of EXAMPLE 153 and making non-critical variations 
but starting with 7-methyl-6-phenyl-2.4-di.l-pipera2iny!-7H.pyrrolot2,3-d]pyrimidine (VII, 
EXAMPLE 44), the title compound is prepared. 

25 The hydrochloride salt is prepared with excess methanolic hydrochloric acid and 

triturated with ethyl acetate/hexane (1/1). to give the tide compound, NMR (DjO; TSP) 7.36, 
6.46, 3.55-2.96, 2.76 5; MS (for free base) calcU for C^H^^Nj = 405.2641, found = 405.2642. 
EXAMPLE 156 5,6-(Bis-(4-methoxyphenyI)-7-methyl-2,4-bis(4-methylpipera2in-l-yl)- 
7H-pyrrolo[2.3-d]pyrimidine dihydrochloride (VII) 

30 Following the general procedure of EXAMPLE 153 and .making non-critical variations, 

but starting with 5,6-bis(4-methoxyphenyl)-7-methyl-2,4-di-l-piperazinyl-7H-pyiTOlo[2,3- 
dlpyrimidinc (VH, EXAMPLE 86), the tiUe compound is obtained, mp 302-305** (decomp). 
EXAMPLE 157 7-Ethyl-6-methyl-2,4.dipynDlidin.l-yl-7H-pyrrolo[2,3-d]pyrimidine (VH) 
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Following the general procedure of EXAMPLE 49 and making non-critical variations, 
but starting with 2,6-di-l.pym)lidinyM-ethylaminopyrimidine (V, EXAMPLE 135), the tiUe 
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coropound is obtained. 

The conesponding sulfite salt is obtained following the general procedure of 
EXAMPLE 137. making non-critical variations, mp 227-228"^, NMR (CDOs, TMS) 6.15. 4.34, 
3.77, 2.29, 2.02, 1.34 6; MS calcd for CnHjjNs+H = 300.2188 (ftce base), found = 300.2170. 
5 EXAMPLE 158 7.Ethyl-2.4.dipynolidin.l.yl-7H-pym)lo[2.3-d]pyrimidine (VU) 

FbUowing the general procedures of EXAMH^ 88 and 89 and making non-critical 
variations, but starting with 2.6-di-l-pyrTolidinyI-4^ylaminopyrimidine (V, EXAMPLE 135), 
the title compound is obtained. 

The corresponding sulfate salt is obtained following the general procedure of 
10 EXAMPLE 1 37, makfag non-critical variations, mp 200-201»; NMR (CDCI3) 6.64, 6.41 . 4.40, 
3.77, 2.02, 1.45 8; MS (fiee base) calc'd for CjsHjjNj+H = 286.2032, found = 286.2038. 
EXAMPLE 159 7-Tert-butyl-2,4.di-l-pyirolidinyI.7H-pynolot2.3-d]pyrimidine (VII) 

Following the general procedure of EXAMHJEs 80 and 89 and making non-critical 
variations, but aarting wifli 4-tert-bu9lamino-2,6-di-(l-pynolidinyl)pyrimidine (V, EXAMPLE 
15 17), the title compound is obtained, mp 187-190^, MS (fiee base) calc'd for CmH,^, = 
257.1640, found = 257.1648. 

EXAMPLE 160 5.6.7-Trimethyl-2.4-dii^lidin-l-yl-7H-pynolo[2.3-d]pyrimidine (VII) 

FbDowing the general procedure of EXAMPLE 49, but stalling with 3-bn>mo-2- 
butanone instead of 2-lnomo-pn>pio{dia)one, the title compound is obtained. 
20 Tlie hydrochloride salt is prqiared with excess mtihanolic hydroddoric add. 

Rcciystallization fixnn meflianol/ethyl acetate mixtares gives the salt of the title conq)ound, mp 
234.237"; NMR (CDa,: TMS) 4.00-3.74. 3.73, 2.2L 2.19. 1.97 6. 

EXAMPLE 161 5,6.7,8-Tetrahydro-2,4-di-l-pynolidinyl-lH-pyrimido[4,5-b]indole (VII) 
Following the general procedure of EXAMnjE 112 but starting with 4-tert-butylamino. 
25 2.6-di-(l.pyiiolidinyl)pyriniidine (V, EXAMPLE 17) instead of the EXAMPLE 3 product, the 9- 
t-butyl derivative of die title compound is obtained. Removal of the t-butyl group is doi« 
according to the procedure of EXAMPLE 19. 

Following the general procedure of EXAMPIf 36. the methanesulfonate salt of die tiUe 
compound is obtained, mp 253-254»; NMR (CDCI3; TMS) 12.47. 1159. 3.74, 3.60. 2.89. 2.67. 
30 1.93, 1.78 S; MS (free base) calc'd for QjHjjN, = 311.21ia found = 311.2109. 
EXAMPLE 162 7.Teit-butyl-6.isopn)pyl-2.4-di-l-pynolidinyl-7H.pyfrolo[2,3- 
d]pyrimidine, sulfate (VII) 
FoDowing the general procedure of EXAMPLES 49 and 137, but using l-biomo-3- 
methyl-2-butanone [VI, Ojg. Syn. 55, p 24] as the a-bromoketone component (VI), the title 
35 compound is obtained, mp 243-244". MS (fiee base) calc'd for CjiHjjN, = 355.2727. found = 
3552736. 
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EXAMPLE 163 6-Isopropyl-2,4-di-l-pynDlidinyl.7H-Krrrolor23-d]pyriinldine (VII) 
Following the general procedure of EXAMPLE 19. but starting with 7-tert-butyl-6. 
isopropyl-2.4-di-l.pyrroUdinyl-7H-pyrrolo[2,3-d]pyrimidine (EXAMPLE 162) the tide 
compound is obtained. 

5 Addition of one equivalent of aqueous sulfuric acid ( IM). followed by reciystallization 

ftom ethyl acetate/methanol mixtures gives flie salt of the title compound, mp 223-225"; MS 
(low resolution; free base) M* observed at vatz 299. 

EXAMPLE 164 7-Ethyl.6-isopropyl-2,4-di-I-pytTolidinyl-7H-pynoloi23-d]pyiimidine. 
sulfate (VH) 

10 Following the general procedures of EXAMPLES 49 and 137, but starting with 2,6-di-l- 

pyrrolidinyl-4-eUiylaminopyrinudine (V.EXAMPUE 135) and l-bromo-3-methyI-2-butanone 
(VI), the title compound is obtained, mp 208-210»: MS (low resolution, fiee base) M* observed 
at rail 327. 

EXAMPLE 165 6-Cyclopropyl.7-e0iyl-2.4-di-l.pynDlidinyl-7H-pyirolo[2,3-dJpyiimidine 
15 sulfate (VII) 

Fbllowing the goieral procedures of EXAMPLES 49 and 137, but starting vrith 2.6-di-l- 
pynDlidinyl-4-etiiylaminopyrimidine (V. EXAMPLE 135) and bromoacetylcyclopropane (VI), 
the tiUe compound is obtained, mp 219-220^ NMR (CDa,; TMS) 6.01, 4.57-4J0, 3.79-3.77, 
2.05-2.01, 1.75-1.70, 1.43, 0.97-0.91, 0.67-0.61 5; MS (free base) calc'd for C„H„N5+H = 
20 326.2345, found = 326.2340. 

EXAMPLE 166 6-Benzylamino-2.4-di-l-pyiTOlidinylpyrimidine (V) 

Following the alternative procedure in EXAMPLE 3, but starting wifli benzylamine 
instead of mefliylamine, tiie tide compound is obtained, mp 70-72°; NMR (CDQj; TMS) 7.37- 
7.21. 4.72, 4.43-4.42, 3.53-3.49, 3.37, 1.91-1.87 5. 
25 EXAMPLE 167 6-Cyclopropyl-2,4-di-l-pynolidinyI-7H-pynDlo[2,3-d]pyiimidine (VII) 
Following the general procedure of EXAMPLE 49, but starting wifli 6-benzylamino-2,4- 
di-l-pyirolidinylpyrimidine (V, EXAMPLE 166) and bromoacetylcyclopropane (VI), the N-7 
benzyl derivative of the tide ccmipound is obtained, mp 147-148°: NMR (CDQ,; TMS) 7.27- 
7.16. 5.98, 5.41. 3.77-3.73. 3.59-3.55, 1.99-1.88, 1.61-1.52. 0.75-0.69, 0.54-0.49 «. 
30 A mixnire of the benzyl derivative (2.64 g) in 125 ml of tetrahydrofuran and 150 ml of 

liquid ammonia is treated wiflj 850 mg of sodium metal. After 1 hr, solid ammonium chloride 
is added until the blue color dissipated, tiie ammonia is removed in a stream of nitix)gen, and die 
product is isolated by extracting die mixture (diluted with water) with chloiofonn. 
Concentration gives die title compound, NMR (CDQj) 8.93. 5.99. 3.77-3.72, 3.61-3J7. 1.96- 
35 1.75, 1.00-0.78. 0.65-0.59 5. 

Treatment of die free base with one equivalent of sulfuric acid, followed by 
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rcoystallization fiom medianol^thyl acetate gives the salt of the title compound, mp 240-242"; 
MS (free base) calc'd for C„Hj3NjfH = 298.2032. found = 298.2031. 

EXAMPLE 168 5.6J.8-Tetrahydn)-9-[2-(l-pperazinyl)ethyll.2,4-di-l.pyiiolidinyl.5H- 
pyrimido[4,S-b]indole maleaie (VII) 

5 FoUowing the general procedure of EXAMPLE 1 12 and making non-critical variations, 

but starting with 2.[(2,6-di-(l-pynDlidinyI)pyrimidin-4-yI)amino]ethanol (V, EXAMPLE II), the 
N-9 hydroxyethyl inteimediate corresponding to the title compound is obtained. Conveision of 
this inteimediate to Oe title compound is accomplished uang flie general procedures of 
EXAMPLES 13 and 34, making non-critical variations, mp 155-157^ MS (free base) calc'd for 

10 C,4H3,N, = 423.31 10, found = 423.3113. 

EXAMPLE 169 7-MethyI-6-pyridin-3-yl-2,4-di-l.pynDlidinyl-7H-pyiroIo(23- 
djpyiimidine (VII) 

FoUowing the general piocednre of EXAMPLE 49 and making non-critical variations, 
but starting with 2-bramo-l-pyridin-3-yl-eihanone (VI) and wito 4^thylamino-2,6-di-l- 
15 pynoHdinopyrimicflne (V, EXAMPLE 3), flie tide compound is obtained, mp 176-179"; NMR 
(CDO,: TMS) 8.76. 8.52, 7.76, 7J4. 6.49. 3.79. 3.69i 3.62. 1.96 5; MS: calc'd for C^Ng = 
3482062. found » 348.2057. 

EXAMPLE 170 6-PhenyI-7-I2-(l.gtacosyl)eflvl>2.4-di-l-EynDlidlnyl.7H-pyirolo[2,3- 
dJi^rrimidine (Vn) 

20 A mixture of 2-[6^flien34-2,4-di-li)ymdidiiqrl.7H-pyirolo[23-d]pyrintidin-7-yl]edianoI 

(Vn, EXAMPLE 12, 600 mg) in chlorofonn (20 ml) is cooled to 0» and treated wifli o-D- 
gtacopyranosyl bromide tetrabenzoate (1.58 g) and siWcr triflate (614 mg). After 5 minutes at 
0" and 3 hours at 25', tiie tetraboizoate product is isolated by diromotogr^vhy on silica gel 
eluting with ethyl acetate/chlorofonn/hexane (2QQ0/60). The appropriate fractions are pooled 

25 and concentrated. The tetrabenzoate is treated witii ammcmia/taietiianol (4M, 200 ml. 18 hours, 
25"). Concoitration followed by chromatography of die residue gives die tide compound. 
(reciystaUized firan eUiyl acetate), mp 197-199* MS: calc'd for CmHstNjO^H = 540.2822. 
found = 540.2837. 

EXAMPLE 171 [4-C7-Methyl.2.4-di-l-pyrrolidinyl-7H-pyrrolor2.3-dlpyrimidin-6- 
30 yl)0ienoxy]acetic add methyl ester (VII) 

A mixnire of 4-(7.metiiyI-2,4-di-l-pynolidiny|.7H-pyirok)t23-d]Ryrimldin-6-yl)phenol 
(Vn. EXAMPLE 54, 1.69 g) and mefl»yl bromoacetale (1.3 ml) in DMF (150 ml) is cooled to 0» 
and treated witii sodium hydride (315 mg). After 1 hr at 0" and 16 his at 25", die product is 
isolated by pouring ti» reaction mixture into water and extraction witii efliyl acetate. 
35 Cairomatographic purification eluting witfi acetone/chkirofonD (8/92), pooling and concentrating 
die appropriate fractions followed by recrystallization (eflianol/eihyl acetate) gves the title 
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compound, mp 190-192"; NMR (CDa3:TMS) 7.38. 6.95. 6.35. 4.68, 3.83. 3.64. 1.94 S. 
EXAMPLE 172 m7-Methyl.2,4-di-l-pyriDUdinyl-7H-pyirolo[2,3-d)pyriinidin-6-^ 
phenoxyjaoetic acid, monohydrochloride (VII) 
A mixture of I4-(7-melhyl-2,4.di-l-pynDlidinyl-7H-pynDlo[2,3-d]pyriinidin-6- 
5 yOphenoxyJacetic acid methyl ester (EXAMPLE 171, 504 mg) in hydrochloric acid (6M, 45 ml) 
is heated at reflux for 3 his. Alter cooling the mixture, the UUe compound is isolated by 
filtration, mp 186-19r; NMR (CDO,; TMS) 7.32, 6.98, 6.38, 4.65. 3.87. 2.03 5. 

EXAMPLE 173 N-Hydroxy-N-methyl-*.(7-methyl-2.4-di-l-pynDlidinyl-7H-pym)Io[2,3- 
d]pyrimidin-6-yl)-phaioxyacetamide (VII) 

A suspension of [4-(7-methyl-2,4Kli-l-Ryrrolidinyl-7H-pyrrolo[2,3-d]pyrimidin.6-yl). 
phenoxy]acetic add (VII, EXAMPLE 172, 458 mg) in methylene chloride (7 ml) is treated with 
DMF (85 pi), then cooled to 0» and treated with oxalyl chloride (195 pi). After 20 min at 0°. a 
mixture of N-methylhydroxylamine hydrochloride (516 mjg) and triethykunine (1.1 ml) in THF 
(6 ml) is added. After 7 his at 25" the mixture is concentiated. and the residue is partitioned 
between methylene chloride and an aqueous pH 4 buffer. Chromatographic purification of the 
cnide product eluting with chlorofonn/toethanol/acetic acid (9Q/9/1), followed by 
reciystallization (methylene chloride^xane) gives the UUe compound, mp 208-209": NMR 
(CDQ,: TMS) 7.45-7.21. 6.72, 6.29, 4.69. 3.76, 3.63-3J6, 3.18. 1.96 5; MS calc'd ft»r 
C,4H3oN403 = 450.2379, found = 450.2376. 

20 EXAMPLE 174 4.a-Meftyl-2,4Hli-l-pyrTolidinyl-7H-pyirolof23Hl]pyrimidin-6.yl)phenol 

sulfate potassium salt (VII) 

A suspension of 4-(7-n»ethyl-2,4-di-l-pynoUdinyl-7H-pyrrolo[2,3-d)pyrimidin-6- 
yDphenol (Vn. EXAMPLE 54. 517 mg) and dicyclohexylcarbodiimide (3.28 g) in pyridine (9.5 
ml) is treated wiUi a mixture of letrabutylammonium hydrogen sulfate (1.0 g) in pyridine (2.0 
25 ml). The mixture is stirred for 1 hr at 25" and 1 hr at reflux. Addition of methanol (35 ml) and 
saturated meUuinolic potassium cartxmate (20 ml) led to Uie separation of a solid. The product 
is isolated by filtration and purified fiirtiier by chromatography on Cricversed phase silica gel 
meUianolMater (6QW)) to give Uie tide compomid. mp 275" (decomp); MS (M+H) observed at 
482. M+K observed at 520. 

30 EXAMPLE 175 DieUiyl-[2-I4-(7-mefliyl-2,4^1i.l-pyrrolidinyI-7H-pynolo[2,3- 

d]pyrimidin-6-yl)-phenoxy]-ediyl]amine (VII) 
A mixture of 4-(7-meUiyl-2,4-di-l-pyniolidinyl-7H-pyrrolo[2.3-d]pyrimidin-6-yl)phenol 
(Vn, EXAMPLE 54, 364 mg), aqueous potassium hydroxide (50%, 7 ml). THF (5 ml), 
tetrabutylammonium bisulfate (170 mg) and 2-dietiiylaminoefliyl chloride hydiwhioride (521 
35 mg) is stirred vigorously at 25" for 4.5 hrs and at reflux for 16 hre. The product free base is 
then isolated by exoraction wiUi chlorofonn and purification by chromatography eluting with 
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methanol/chloiofonn (5/95). The appropriate fractions are pooled and concentrated to give the 
title compound. MS (free base) calc'd for C^yHagNfiO+H = 463.3185, found = 463.3158; NMR 
(CDCk; TMS) 7.40. 6.96. 6.37. 4;53. 3.87-3.50, 3.42, 3.21, 1.95, 1.44 5. 

The free base is convened to the monohydrochloride salt witti excess methanolic 
5 hydrochloric acid. Recrystallization from acetone/hexane gives the salt of the tide compound, 
mp205.208^ 

EXAMPLE 176 4-(7-Meaiyl-2,4-di.l-pynrolidinyl.7H.pynDloI2,3-d3pyrimid^^ 
phenol N.N-dimethylsulfamoyl derivative (VII) 
A mixture of 4-(7-methyl-2,4-di-l-pyiiolidinyl-7H-pyirDlo[2,3-d]pyrimidin-6-yl^^^ 

10 (Vn, EXAMPLE 54, 325 mg), 144 mg of NJI-dimetiiylsulfamoyl chloride, 32 pi of 7N aqueous 
sodium hydroxide, and 3 mg of tetrabutylammonium bromide in 4 ml of benzene is stirred at 
25*" for 5 min, then heated at reflux for 2 hrs. After cooling, tiie mixture is paititioned between 
benzene and water (pH 8-9), and the organic phase is evaporated. Recrystallization of the 
residual solid fnm aceton^exane gives the tide compound, mp 186-188"^ NMR (CDCI3; 

15 TMS): 7.47, 7.32, 6.42, 3.79, 3.64, 3.01, 1.95 5. 

EXAMPLE 177 4-a-Methyl.2,4-di-I-pynolidin3d-7H-pyrn)lo[2,3-d]pyrimidi^^^ 
phenol 2-{2-[2-Q-medioxy)etiioxy]ethoxy}ediyl ether (VII) 
A mixture of sodhmi hydride dispersion (60%, 1.06) and 4-(7-methyl-2,4-di-I- 
pynolid!nyl-7H-pynolo[23-d]pyrimidin-6-yl)phenol (Vn, EXAMPLE 54, 910 mg) in DMF (5 

20 ml) is stirred at 25** for 45 min and 6XF for 15 min. llie mixture is cooled to 25"" and treated 
with a nuxture of triethyleneglycol monomediyl etiier monotoluenesulfonate (1.01 g) in DMF (3 
mO. The resulting mixture is stined for 1 hr at 25^ and 3 hrs at 60". After cooling, most of tiie 
DMF is r^oved, and tiie product is isolated by extraction with ettiyl acetate/water. The organic 
layer is dried and concentrated. Chromatographic purification on silica eluting witii 

25 acetone/chloroform (10/90), followed by recrystallization (ediyl acetate/h^cane) gives the tifle 
compound, mp 88-89°. 

EXAMPLE 178 4-(7-Me0iyl-2,4-di-l-pym)lidin3i-7H-pyTOlo[2,3-d]pyrimidin^^ 
phenol l-(2-imidazoH-yl)ethyl ether (VII) 
A vigorously stirred mixture of 4-(7-metiiyl-2.4-di-l-pym}lidinyI-7H-pynolo[2,3- 

30 dlpyrimidin-6-yl)phenol (Vn, EXAMPLE 54, 3.17 g), 1,2-dibromoefliane (26.3 g), aqueous 
sodium hydroxide (50%, 20 g) and tetrabutjiammonium bisulfate (100 mg) in THF (25 ml) is 
heated, at 50^ for 1.5 hrs. Cooling and extraction of tiie reaction mixture widi methylene 
chloride gives tiie 2-biomo-l-ettiyl etiier of tiie EXAMPLE 54 product A mixture of 330 mg of 
tiiis intermediate bromoetiiyl etiier, 960 mg of imidazole, and 50 mg of sodium iodide in 10 ml 

35 of toluene is heated at reflux for 48 hrs. Extraction of ttie cooled reaction mixture witii 

metiiylene chloride/water and concentration gives die tide compound, MS (free base) calc'd for 
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CisHjiN^O = 457.2590. found = 457.2597. 

Treatment of this material with one equivalent of mcthanolic hydrochloric acid gives the 
salt of the title compound, mp 132-140. 

EXAMPLE 179 4-(7-Methyl-2.4-di-l-pyiTOlidinyl.7H-pynDlo[2,3-d]pyrimidin-6- 
5 yl)i*ehyI-N.N-dimethyl caibamate (VII) 

A mixture of sodium hydride (60%, 1.13 g) in anhydrous dimethylfonnamide (40 ml) is 
cooled in an ice bath and treated with 4-(7-mcthyI.2,4-di-I-pynDlidinyl.7H-pym)lo[2.3- 
d]pyrimidin-6.yI)phenoI (VII, EXAMPLE 54. 2.00 g). After 2 his at 25" and 20 min at eo*. the 
mixture is cooled to 25» and treated with 1.27 ml of dimethylcartwunyl chloride. After 3 J his at 
25'. the product is isolated by extraction with ethyl acetate. Chromatography on silica eluting 
with methanol/chlorofonn (2/98) followed by recrystallizaUon of the product fiom ethyl acetate 
gives the title compound, mp 194-195«: NMR 7.45-7.43, 7.17-7.14, 6.39. 3.90-3.71. 3.67, 3.55- 
3.21, 3.12. 3.03. 2.04-1.92 5; MS calc'd for C„H3oNA = 434.2430, found = 434.2440. 
EXAMPLES 180-182 

15 FoUowing the general procedure of EXAMPLE 49 and making non-criiical variations, 

but starting in each case with 4-mcthylamino-2,6-di.l.pyiTOlidinopyrimidine (V. EXAMPLE 3) 
and the appropriate a-bromoketone (VI). the Ude compounds of EXAMPLES 180-182 were 
synthesized: 

EXAMPLE 180 4-(7-Methyl-2.4-bis-pyirolidin-l.yI-7H-pynoloI2,3-d]pyrimidin-6-yI)- 
20 benzoic acid ethyl ester (VII) 

mp 195-200^, NMR 8.08-8.05, 7.55-7.52, 6.54, 4.43-4.36. 3.91-3.75. 3.72, 3.69-3.52. 
2.00-1.92, 1.43-1.39 8. 

EXAMPLE 181 6.(4-Bromopbenyl)-7-methyl.2,4-di-l-pym)lidinyl-7H-pynolor2,3- 
djpyrimidine (VII) and the methanesulfonate salt 
25 Free base: mp 238-239": NMR 7.55-7.48, 7.36-7.31. 6.42. 3.75-3.82. 3.66. 3.66-3^8. 

2.02-150. 

Methanesulfonate salt, mp 244-246°. 

EXAMPLE 182 4-a-Methyl-2.4-bis.pyiTOlidin-l-yl-7H-pyirolot2.3-dJpyrimidin-6-yl)- 
benzonitrile (VII) 

mp 265-266* NMR 7.68-7.63. 7.58-7.52, 6.55. 3.83-3.75. 3.72, 3.66-3.58, 2.06-1.90 5. 
EXAMPLE 183 7-Methyl-2.4-bispynolidin-l-yl-6-(4-(lH-tetrazol-5-yl)-phenyl]-7H- 
pynx)to[2.3-d]pyrimidine (VXD 
A mixture of 4.(7-methyl-2.4-bis-pyirolidin-l-yl.7H-pyrroto[2,3-d]pyrimidin-6-yI)- 
bcnzonitrile (EXAMPLE 182, 219 mg). 166 mg of triethylamine hydrochloride and 153 mg of 
sodium azide in 9 ml of N-methylpyrrolidine is heated at 150" for 4 his and then stined at 20- 
25» overnight. The mixture is distilled (0.9 mm Hg. 50^ to remove the solvent. The resultina 
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solid is dissolved in 150 ml of saline and 200 ml of chlorofonn. The phases are separated and 
the aqueous extracted with 5 portions of chloroform. The combined oi^anic extracts are dried 
over sodium sulfate and concentrated. The concentrate is chroroatogn^hged over silica geK 
eluting with 15-20% methanol saturated with ammonia^dichloiomethane. The sppropiiate 
5 fractions arc pooled and concentrated to give the title compound, inp 289-291**; NMR 7.96-7.93, 
7.64-7.61, 6.56, 3.70-3.45, 3.45-3.23, 1.92-1.62 5; MS calc'd for CjjHjjNj+H = 416.2311, found 
= 416.2322. 

EXAMPLE 184 4.(7-Methyl-2.4.bis-pyiTolidin-l.yl-7H-pyiTolo(2,3.d)pyrimidm^^ 
benzamide (VII) 

10 A suspended mixture of 6-(4-bromophenyl)-7-methyI-2,4-di-l-pyrn)lidinyl-7H- 

pyrTolo[2,3-d]pyrimidine (EXAMPLE 181, 205 mg), in 4.0 ml of anhydrous tetrahydrofuran is 
cooled in a dry ice-acetone bath and treated with 0.55 ml of a 1.38 M mixture of r-butyllithium 
in pentane followed by 0.12 ml of trimethylalyl isocyanate. The mbrturc is stirred for 10 min. 
warmed to 20-25° and then stirred for 30 mia The mixture is poured onto wai^, diluted with 

15 saline and extracted with ethyl acetate. The combined organic extracts are dried and 

concentrated to gjve a solid which is chromatographed over silica gel (elution with 3% medianol 
saturated with ammoniardichloromethane) to give the title compound, mp 175-180°. 

Treatment of the fttt base with excess hydnx:hloiic acid gives the salt of the title 
compound, mp 275-278°; NMR 8.03, 7.92-7.89, 7.60-7 J8, 7.38, 6.83. 3.72-3.34, 2.10-1.80; MS 

20 calc'd for CaHjcNfiO = 390.2168, found = 390.2172. 

EXAMPLE 185 4-(7-Methyl-2,4-bis-pyriDlidin-l-yI-7Hi)ynx)loI2,3-d]pyrimidin-6-yl^^ 
benzoic acid (Vn) 

A suspension of 4-(7-methyl-2,4-bis-pyrrolidin-l-yl-7H-pyrrolo[2,3-d]pyiimidin-6-yl)- 
benzoic acid ethyl ester (EXAMPLE 180, 2.04 g) in ethanol (95%, 80 ml) is treated with 240 

25 ml of a 0.1 N aqueous mixture of potassium hydroxide. The mbcture is heated at reflux for two 
days and then partially concentrated under reduced pressure. The resulting mixture is poured 
onto 300 ml of 5% aqueous hydrochloric add and extracted with 5 portions of chloroform. The 
combined oiganics are dried and concentrated, the concentrate is chromatogrs^hed over silica 
gel. eluting with medianol/chloroform/acetic acid (5/94/1) to give the title compound, mp 290- 

30 295°. 

A suspension of 150 mg of the above finee acid in 4 ml of tetrahydrofuran is treated with 
3.8 ml of a 0.1 N mixture of potassium hydroxide followed by 1 ml of methanol. The mixture 
is heated for 1 hr at 50° and then an additional 3.8 ml (038 mmol) of 0.1 N mixture of 
potassium hydroxide is added. The mixture is concentrated under reduced pressure and then 
35 chromaft>gr^ed over reveise phase silica gel eluting with methanol/water (75/25). The 
appropriate fraaions are pooled and concentrated. The concentrate is taken up in water and 
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lyophilized to give the potassium salt of the title compound, mp >320»: NMR (DMSO) 7.95- 
7.92. 7.54-7J1, 6.61, 4.20-3.44. 2.10-1.82 5; MS calc'd for CJi^ti^K = 430.1645. found = 
430.1668. 

EXAMPLE 186 2-[4-(7-MethyI-2.4-Ws-pynDUdin-l-yI.7H-pyirolo(2.3-dJpyrimidin.6-yI)- 
^ benzoylaminojethanesuifonic acid ammonium salt (VII) 

A suspension of 4-a-mcthyl-2.4-bis-pym)lidin-I-yl-7H-pyirolo[2.3-d]pyrimidin-6-yl)- 
benzoic acid (EXAMPLE 185. 253 mg) in 5 ml of DMF is treated with 83 mg of N- 
hydroxysucdnimide, 0.11 ml of diisopropylcarbodiimide and 10 mg of dimethylaminopyridine. 
After 18 hrs ai 20-25- filiraiion gives 300 mg of an intennediate N-hydroxysuccinimide ester. 
10 A suspension of 249 mg of this iniennediaie N-hydroxysuccinimide ester in 50 ml of 

THF Is warmed sHghtly until the solid goes imo mixture and then treated with 662 mg of 
taurine in 5.2 ml of 1.0 N aqueous sodium hydroxide followed by 5 ml of water. The mixnire 
is stirred for 2 hrs and then conceaurated under reduced pressure. The resulting residue is 
dissolved in water and treated with 5% aqueous hydrochloric acid. The pH of the mixture is 
15 adjusted to pH 4. The layers were separated and finally the aqueous layer is «ctracted wift 
chlorofoim. The combined oiganics are dried and concentrated to give 621 mg of a solid which 
is chromatographed over sUica gel (elution with 15-20% methanol saturated with ammonia- 
dichloromethane) to give the tide compound, mp 185-190^. NMR (DMSO) 8.63-8.51. 7.86-7.84. 
7.68-7.65. 736. 7.19, 7.02. 6.74. 3.88-3.26. 2.79-2.64. 2.13-1.80 5; MS calc'd for 
20 CmH«,N,04S+H = 499.2127. found = 499.2143. 

EXAMPLE 187 4-(7-Mcdiyl-2.4-bis-pynolidin.l-yl-7H-pyrrolot2.3-d]pyiimidin-6-yl)-N- 
(IH-tetrazol-5-yI)-benzamide (VII) 
A mixwrc of 247 mg of the N-hydroxysucdnimidc ester firan EXAMPLE 186 in 50 ml 
of dimethylfonnamide is treated wifli 110 mg of 5-aminotttrazole followed by 71 mg of 
25 dimethylaminopyridine. The mucture is stined for 3 hrs and then heated at reflux for 1 hr. The 
dimethylfonnamide is removed at reduced pressure to give a soUd which is dissolved in 
chloroform widi the aid of a small amoum of methanol. TTie resulting mixnire is washed with 
saline. The aqueous layer is extracted with six portions of chlorofoim. The combined organics 
are dried and filtered. The solids arc washed widi dimethylfonnamide. The filtrate is 
30 concentrated to give an orange solid which is chromatographed over silica gel (elution with 15- 
20% medianol samrated with ammonia-dichlorwnethane) to give the title compound, mp>310°; 
NMR (DMSO) 8.15-8.12. 7.76-7.73. 7.24. 6.77, 3.89-3.60. 3.60-3.46. 2.07-1.80 6; MS calc'd for 
CjaHjeNiriO = 459.2369, found = 459.2374. 

EXAMPLE 188 4-(7-Methyl-2.4-di-l-pyirolidinyl-7H-pyirolo-[2.3-dlpyrimidln-6- 

yOphenylamine (VII) 

Following the general procedure of EXAMPLE 49 and making non-critical variations. 
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but utUizing 4-benzyIoxycart)onylamino phenacyl bromide (VI). the benzyloxycaibonyl 
derivative of the tide compound is obtained. A mixture of 253 mg of this derivative and 67.8 
mg of 10% palladium on caibon in 5 mi of dimethylforaiamide is hydrogenated at 50 psi for 2 
his. The mixture is filtered through a pad of celite and washed thoroughly with 
5 dimethylformamide, methanol, chlorofoim and dichloromethane. The filtrate is panially 
concentrated, poured onto water and extiacted with three portions of ethyl acetaleAiexane (1/1). 
Tlie combined organic extracts are dried and concentrated to give a solid wWch is 
chromatographed over silica gel ehiting with mcthanol/chlorofoim (3/97). Hie appropriate 
fractions arc pooled and concentrated to give the title compound, mp 235-237'; NMR 7.26-7,24. 
6.74-6.70, 631. 3.90-3.50. 1.88-2.07 5; MS calc'd for Q,H^, = 362.2219. found = 362.2213. 

nie fiee base is converted to the dihydrochloride salt with excess methanolic 
hydrochloric acid. Recrystallization from methanoVethyl acetate gives the salt of the tide 
compomid, mp 205-207°; NMR 7.51-7.49. 7.31-729. 6.42. 4.28-3.35. 228-1.80 8; MS calc'd for 
CyH^sNj = 362.2219, found = 3622223. 

EXAMPLE 189 N.[4<7-MefliyI-2.4-bis-pyTroUdin-l.yl-7H.pynoIo[23-d]pyrimidin.6-yl). 
phaiyljm^faanesuifonamide (VII) 
A mixture of 4-(7-methyl.2.4.di.l.pynDlidiny|.7H-pyiToIo.[2.3-d]pyrimidin-6- 
yOphenylamine (EXAMPLE 1 88. 103 mg), in 30 ml of pyridine is cooled hi an ice-water bath 
and treated with 24 pi of methanesulfonyl chloride. Hie mixture is wanned to 20-25' and 
stirred for 2 days. An additional 24 pi of methanesulfonyl chloride is added and the mixture 
stined for an additional 3 hrs. The mixture is poured onto water and extracted with three 
portions of dichloromethane. TUe combined oiganics are dried and concentrated to give a solid 
which is chromatographed over silica gel. eluting with methanol/chlorofoim (4/96) to give the 
desired material which is recrystallized from hot acetonitrile give the tide compound, mp 248- 
25 250°; NMR 7.46-7.43, 7.27-7.24. 6.72. 6.40, 3.88. 3.67. 3.67-3J)5, 3.05. 2.01-152 8. 
EXAMPLE 190 4-(7-Metiiyl.2,4Hfi.l.pynDlidlnyl-7H-pyiroIor23-d]pyrimidin.6- 
yOphenylamine Ws(meflianesullbnamide) (VII) 
A mixture of 4-(7-methyl-2,4-di-l.pynolidinyl-7H-pynolo-[2.3-d]pyrimidin-6- 
yDphenylamine (EXAMPLE 188. 206 mg) in 40 ml of dichloromethane is cooled in an ice- 
water bath and treated with 0.15 ml of triefliylamine followed by 0.05 ml of methanesulfonyl 
chloride. Three additional portions of methanesulfonyl diloride, 0.02 ml. 0.01 ml and 0.01 ml. 
arc added in sequence over die next hour. Hie mbuiue is poured onto water, treated widi 
aqueous saturated sodium bicarbonate and extracted widi diree portions of dichloromethane. 
The combined organic extracts are dried and concemratBd to give a solid which is combined 
wid, previously isolated material (from a 50 mg run) and chromatographed over sUica eluting 
widi medianol/chlorofomi (3/97) to give die desircd material which is recrystallized from hot 
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acetonitrile ,o give the tide compound, mp 245-248; NMR 7.49-7.47. 7.31-7.28 6 4^ 3 78-. 69 
3.64. 3.58-3.52. 3.36. 1.97-1.85 5. . " 

EXAMPLE 191 f^(7-MeW,4.bis-pynoHdin-,-yl-^^^^^ 
phenyljguanidine (VII) 

5 A mixture of 4K7-methyl.2.4-di-l-pym,lidinyl-7H-pym,lo.r2.3-d]pyriinidin.6- 

yOphenylamine (EXAMPLE 188. 247 mg) i„,0 tn, of dichlo„,™e.hane is oeated with 245 mg 
Of d,.2-pyridy, thioncarbonate. TU. mixture Is stined I hr, poured onto water and extraaed 
with three portions of dichloromethane. m combined organic extracts are dried and 
concentratedtogiveasolidwhichisdisso.vedin50mlofdichlor^^^ Ammonia is then 
bubbled mto the mixture for about 5 min. The mixture is allowed to stand for , day and then 
placed in the f.ezer and aUowed to stand for 2 days. IT. mixture is filtered to give a thiourea 
•mennediate corresponding to the starting ami«;. mp 220-225»: NMR 9.73 7 43 6 44 3 73 
3.59. 3.54. 3.50-3.39, 1.93-1.75 5; MS M* obvserved at 421. 

A suspension of 1.01 g of the thiourea intennediate from above in 200 ml of acetonitrile 
15 .s warmed to 40' and treated with 0.16 ml of methyl iodide. The mixture is stined for 2 hrs 
and then the temperamre is increased to 50». Ihe mixtun. is sUned overnight Tl« temperature 
.s inc^ased to 70" and an additional 0.08 ml of methyl iodide is added. T*e mixture is sUned 
1.5 hrs a^l treated with 0.04 ml of methyl iodide. Finally after stining 2 his. 0.02 ml (0 32 
mmol) of methyl iodide is added. H.e mixtute is stined 1 hr. cooled and filtered to give'l83 
20 ™g Of unreacted starting material. The filtrate is concentrated and chromatographed oVer si«ca 
gel. eluting with methanol/chlorofonn (5/95) to give the desired material which still contained 
some mipurity. n^e material is rechromatographed over silica gel eluting with 
n^ethanol/chlorofonn (2/98) to give the corresponding methyl isothiourea, mp 95-98' NMR 
7.43-7.40. 6.99-6.97. 6.39. 3.81-3.77. 3.67. 3.65-3.60. 1.98-1.92 6. 
25 A mixture of 313 mg of the above isothiourea in 32 ml of /-butanol is treated with 

—a for 25 min. T.e mixture is heated in a sealed tube at reflux ovenughL ll,e mbcture is 
Uien treated wid, ammonia a second time for 15 min and heated at nrflux for an additio^d 7 Urs 
Ammonia is bubbled in for a third time for 10 min and then heated at reflux for 24 hrs H^e ' 
nnxmre is concentrated under reduced p^ssure. diluted with chloroform and water. mi^^ 
30 ,s treated with aqueous sodium hydmxide (5%) until the pH is approximately 11. Tl« laye.. 
were sepanited and the aqueous is back-extracted with two portions of chlorofom.. Hre 
combined organics are dried and concenu^ed to give a solid which is chromatogntphed over 
s.l.ca gel (elution with 30% methanol saturated with ammonia/dichloromethane) to give the tiUe 
compo^d. NMR (DMSO) 7.27-7.25. 6.81-6.79. 6.27. 3.72-3^1. 3.46. 3.43-3.29. 1^1.67 6- 
35 MS calc'd for C^H,^,+H = 405.2515. found = 405.2511. 
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CLAIMS 

1. A bicyclic heterocyclic amines of die fonnula (XXX) 



A 



(XXX) 



10 



Where Wi is -N= or -CH=; 
15 W3is-N=or-CH=; 

Ws is -N= or -CRr with the proviso that W5 is -CR5- when both W, and W3 are 

•N=:; 

where R5 is 
(CrD (A)-H. 
20 (C5-2) (B) Q-Cg allcyl optionally substituted with 1 thni 4 R5., where R5., is 

(1) -F, -a, -Br, 

(2) CrC4 allcyl, 

(3) -CF3, 

25 (5) -OR5.2 where R^.^ is 

(a) -H, 

(b) C,.Q alkyl, 

(c) phosphate, 

(d) sulfate, 

3^ (e) -C0-R3^ where R5.8 is CyC^ alkyl or Q-G, araikyl, 

(1) -CO-NR5.,oR5.,i where R5.,o and R5.,, arc the same or different 

and are -H or Cj-Cj alkyl, 

(g) sulfamate, 

(h) glucosyl, 

35 (!) galactosyl, 

(j) glucuronic acid. 
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(k) maltosyl. 

0) araUnosyl, 
(m) xylosyl, 

(n) -CX>-CH(NHj)-H. 
5 (0) -C0-CH(NHj)-CH3, 

(p) -C0-CH(NHj)-CH(CH3)j. 

(q) -CO.CH(NH2)-CHj-CH(CH3)2, 

(r) -CO-CH(NHi)-CH(CH3)-CH2.CH3, 

(s) -CO-CH(NH2)-CH2-OH 
10 (t) -CO-CH(NH2)-CH(OH>CH3. 

(u) .C0-CH(NHj)-CH2^|>, ' 

(V) -CO-CH(NHj)-CHi-[p-phenyI].Oa 

(w) -CO-CH(NHj)-CHj-[2-indolyl] 

(x) -CO-CH(NHi)-CHj-SH, 
15 (y) -CO-CH(NHj)-CH2.CH2-S-CH3. 

(z) -CO-C*H-NH.CH2-CH2-C*H2 where the caitx)n atoms 
maiked with an are Ixnided together to foim a heterocyclic ring, 

(aa) -CaC*H-NH-CH-CH(0H)-C*H2 where the carbon atoms 
maiked with an are bonded together to form a heterocyclic ring, 
20 (bb) -C0-CH(NHj)-CH2-C00H, 

(cc) -C0-CH(NHj)-CH2-CONHi, 

(dd) -CO-CH(NH2)-CH2-CHj-COOH, 

(ee) -C0-CH(NH2)-CH2-CH2-CONH2. 

(ff) -C0-CH(NB^)-CH2-C*-NH-CH=N-C*H= «*ere the carbon 
25 atoms maiked vntti an are bonded together to form a heterocyclic ring. 

(gg) -CO-CH(NH2)-CH2-CH2-CH2-NH-C(=NH)-NH2, 

(hh) -CO-CH(NH2)-CH2-CH2-CH2-CH2-NH2. 

(ii) -CO-CH(NH2)-CH2-CH2-CH(OH)-CH2-NH2, 

01) -C0-CH2-C31,-NHj, 

30 (kk) -CO-CHi-CHj-CHj-NHi. 

(U) -CO-CH(NHj)-CH2-CH2-CH2-NH2, 
(mm) -CO-CH(NH2)-CH2-CH2-CH2-NH-CO-NHj. 
(nn) -CO-CH(NH2)-CH2-CH2-OH. 
(6) -SR5.2 whne R5.2 is defined above, 
35 (7) -ISIHR5.3 where Rj.3 is -H or C1-C4 alkyl, 

(8) -NR5JR5.5 where and R5.5 are the same or different and are Cj-Cj 
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alkyl or may taken together with the attached nitrogen atom to form the heterocyclic ring 
-N -(CH2)n,-R5^.(CH2)^* where the atoms maiked with an asterisk (*) arc bonded together 
resulting in the fonnation of a ring, where n, is 1 thni 5. nj is 0 thru 3 and is 

(a) -CHr. 

5 (b).o., 

(c) -S-, 

(d) -NR5.9 where R5.5, is 

(i) CrQ alkyl optionally substituted with -1 thru 3 -OH 

or -OCH3, 

^0 (ii) Q-Q alkylcarix)nyl, 

(iii) Cj-Q alkoxycaibonyl. 

(iv) Q-Qj aiylalkyi, 
(V) -<t>, 

(vi) .SOj-CrQ alkyl, 

•5 (vii) CH3"C*.0-CO-0-C*.CH2- where the cartwn atoms 

designated by * are attached by a double bond to fonn a five member ring, 

(9) '(CH^^COJRs-if where nj is 0 thru 6 and R5.2 is as defined above, 

(10) -(CH2)n3CON(R5.3)2 where is as defined as above and where R5.3 
may be the same or different and is defined above, 

20 (1 1) -{CH2)^CONRs^R5.5 where nj, K^, R5.5 are as defined above, 

(12) -(CH2)niOR5.2 where R5.2 and nj are as defined above, 

(13) -(CH2)njOCOR5.3 where R5.3 and n, are as defined above, 

(14) -(CH2)n,SR5.2 where Rj.^ and n^ are as defined above. 

(15) -(CH2)niNHR5.3 where R5.3 and n, arc as defined above, 

25 (16) -(CH2)n,NR5-4R5-5 where R^, R5.5, and n, arc as defined above, 

(C5-3) (Q -(CH2)^-(j> optionally substituted with 1 thru 4 R5.J where R5.J and are as 

defined as above, 

(D) -(CH2)n3-pyridin-2-, 3- or 4-yl optionally substituted with 1 thru 4 R5.J where 
n3 and R5.J are as defined above, 

30 (E) -(CH2),^-naphthalin-l-, 2-yl optionally substituted with 1 thru 4 Rj., where 

and R5., are as defined above, 

(C5-5) (F) -(CH^j:02K^2 where and R5.2 are as defined above, 

(C5-6) (G) -(CH2)n3COllcR5.3)2 whcrc n3 is as defined as above and where R5.3 may be 

the same or different and is as defined above, 
35 (Cs-7) (H) -(CH2)^CONR5^R5.5 where n^. R,^, R5.5 arc as defined above, 

(C5-8) (I) -(CH2)„3S03R5.2 where nj and R5.2 are as defined above, 
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(C5-9) 



(J) -C3-C, cycloalkyl; 



w^ieRj.! is 

(A) -H. 



5 



(B) Ci-Cg alkyl optionally substituted with 1 thni 4 
(1) -F. 



(2) -a. 

(3) -ORs-i where R^^ is as d^ed above. 

(4) -N(Rj.j)2 where R,., may be the same or different and is as defined 



(A) -H. 

(B) Ci-Cg alkyl optionally substituted witii 1 tiuu 4 

(1) -F, 

(2) -CI. 

(3) -OR5.J where Rj.! is as defined above, 

(4) -H(Rs.9)i where R,., may be flie same or different and is as defined 



above, or R2.1 and R,^ are taken together witii the attached nitiogen atom to fonn a heterocyclic 
ling selected firom the group consisting of 

(A) 1-pyrrolidinyl optionally substituted on carbon witii 1 thru 3 Rj.3 where R2.3 is 
20 selected firom the group of 



(1) Cj-Q alkyl optionally substituted witii 1 thru 3 -OH or -OCH3, 

(2) Cj-Q alkenyl optionally substituted with 1 thru 3 -OH or -OCHj, 

(3) C.-Cg alkylcaibonyl. 

(4) C,-Q alkoxycaitionyU 



above; 



10 



where R2.2 is 



25 



(5) Q-C„ arylalkyl, 

(6) =0. 

(7) -OH. 

(8) -C^. 

(9) -CO^w where Rj^ is 



30 



(a) -H, 

(b) C,-Q alkyl, 

(c) Cfi-Cu aiyl. 

(d) Q-C,j aralkyl. 



35 



(10) -NHj, 

(11) -CI, 

(12) -F, 
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(13) -Br 

(14) optionally substituted with 1 thra 3 -F, -CI. -Br, -OH, -OCH3, -OCHj-*, 
-NOj, CrQ alkyl. -NH^, -NHCH,. fi(CHy),. -COjR^^ where R^^ is as defined above, 

(15) -(CH2)o4NR3^2.7 where Rj^ and R3.7 are flie same or different and arc 
5 C4 alkyi or may taken together with the attached nitrogen atom to form the heterocyclic ring 

-N -(CH2)n5-R2-8-(CH2)^* where the atoms maiked with an asterisk (*) arc bonded together 
resulting in the formation of a ring, where is 0 thru 3, n, is 1 thni 5, n^ is 0 thru 3 and R^^ is 

(a) -CHr. 

(b) 

10 (c)-S-, 

(d) -NRj^ where Rj^ is as defined above, 
(B) 1-piperdinyl optionally substituted on carbon with 1 thru 3 R2.3 where R2.3 is as 
defined above, 

(O 1-moiphoIinyl optionally substituted on carbon with 1 thru 3 R2.3 where R^.g is as 
15 defined above, 

(D) 1-piperazinyI optionally substituted on carbon with 1 thru 3 R2.3 where R2.3 is as 
defined above and optionaUy substituted in the 4.position with R^., where R^., is 

(1) Cj-Q alkyl optionally substituted with 1 thni 3 -OH or -OCHy, 

(2) Ci-Q alkylcaibonyl, 
20 (3) C|-Q alkoxycartwnyl, 

(4) Q-C,2 arylalkyl, 

(6) -SOrQ-Cg alkyl, 

(7) CH3-C*-0-CO-0-C*-CH2- where the carbon atoms designated by * arc 
25 attached by a double bond to form a five member ring, 

(E) I-aziridinyl optionaUy substituted on caiton with 1 thru 2 R2.3 where R^.j is as 
defined above, 

(F) l-azetidinyl optionally substituted on carbon with 1 thru 3 Rj., where R2.3 is as 
defined above, 

30 (G) 1-hexamethyleneimino optionally substituted on carbon with 1 thru 3 R2.3 where R2.3 

is as defined above, 

(H) 1-pyrroIyl optionaUy substituted on carbon with 1 thni 3 Ra.3 where R2.3 is as defined 

above, 

(I) 1-unidazolyl optionally substituted on carbon with 1 thru 3 R^^ where R2.3 is as 
35 defined above, 

(J) l-pyrazoyl optionally substituted on carbon with 1 thru 3 R2.3 where Rj.^ is as defined 
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above, 

(K) l-pyrazolidinyl optionally substituted on cart)on wifli 1 thru 3 Ra.3 where R2.3 is as 
defined above, 

(L) 1,2,3-triazolyl optionally substituted on carbon with 1 tiuu 3 R2.3 where R2.3 is as 
S defined above, 

(M) l,2,4-tria2olyI optionally substituted on carbon witii 1 tiini 3 R2.3 where R2.3 is as 
defined above, 

(N) l-tetrazolyl optionally substituted on caibon with 1 tiiru 3 Rj^ where R2.3 is as 
defined above, 

10 (O) l-ttiiomorpholinyl optionally substituted on carbon witii 1 thra 3 R2.3 where R2.3 is as 

defined above, 

(P) l-thiazolidinyl, optionally substituted on carbon wifli 1 thru 3 R2.3 where R^.j is as 
defined above. 



15 



(Q) 




20 





25 



30 

(S) CR2.i/Rm-3) 
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(BB) (R^,/Rs.,-12) 



^2-3 



10 



(CO (R2.,/Ri.s-13) 



^2-3 



15 



Where R2.3 and R2.5 are as defined above, 
where R2.9 is 

(A) -(C2i2)o4 where is 1 thru 3, 

(B) ^iHjOCHa, 
25 (Q-CH2SCH2, 

(D) ^HjSO^CHj. 

(E) -CH,S, 

(F) .CH2SO2, 

(G) -CH2N(R2.5)CH2 where R2.5 is as defined above, with the proviso that Rj., 
30 and R2.2 can not both be -H; 

where R4., is defined the same as R2.1. but may be the same or different than R^.,, 
where R4.2 is defined the same as R2.2, but may be the same or different than R2.2, with 
the proviso that R4., and R4.2 can not both be -H; 

where (Rrl) R^ is defined the same as R5, but may be the same or different than R5, 
35 with the provisos 

(1) that one of R5, Rg or R, must be selected fiom the group consisting of 
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(Cr3) fC) -(CHj)^-^ optionally substituted with 1 thru 4 R5., where R5., and n3 arc as 

defined as above, 

(D) -(CH2)n3-pyridin-2-. 3- or 4-yl optionaUy substituted with 1 thru 4 R5.J where 
nj and R^.^ are as defined above, 
5 (E) -(CHJ^-naphthalin-l-, 2-yl optionally substituted with 1 thru 4 R^., where 

and R5., are as defined above, and 

(2) that for at least one of these three aiomadc substituents, n3 must be 0; 
where R, is defined the same as R5, but may be the same or different than R5; with the 
proviso that W, and W3 can not both be -CH=, and phannaceutically acceptable salts thereof. 

10 

2. A bicyclic amine of fonnula (XXX) according to claim 1 where and W3 arc both -N=. 

3, A bicyclic amine of formula (XXX) according to claim 1 where W5 is -GRj^. 



15 4. A bicyclic amine of formula (XXX) acconiing to claim 3 where R5 is -H, .CH3, and 4- 
hydroxyphenyl. 



5. A bicyclic amine of fonnula (XXX) according to claim 1 where Rj.^ and Rj.^ are taken 
together with the attached nitrogen atom to form 1-pynolidinyl, 1-piperazinyl, l-thiomorpholinyl 

20 and 4-methylpipetaan-l*yL 

6. A bicycGc amine of formula (XXX) according to claim 5 where Rj., and Rj.^ are 
1-pyrrolidinyl and I-piperazinyl. 

25 

7. A bicyclic amine of formula (XXX) acconiing to claim 1 where R4.1 and R^^ are taken 
together wifli the attadied nitrogen atom to form 1-pynolidinyl, l-piperazinyl, 1-thiomoiphoIinyl 
and 4-methylpiperazin-l-yl. 

30 8. A bicyclic amine of formula (XXX) acconiing to claim 7 where R4., and R4.2 are 
I-pyrn>lidinyl and 1-piperazinyL 

9. A bicyclic amine of fonnula (XXX) acconiing to claim 1 where R^ is -H, -CH3, and 
4-hydroxyplienyl. 

35 
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10. A bicyclic amine of foiroula (XXX) according lo claim 1 where R7 is -H, .CH3. 2-(l- 
morpholinyl)emyl and 2-(l-pipcra2inyI)ethyl. 

11. A bicyclic amine of fomiula (XXX) according to claim 1 where the phaimaceuiically 

5 acceptable salts are salts of the following acids hydrochloric, hydrobromic, methanesulfonic. 
sulfuric, phosphoric, nitric, benzoic, citric, tartaric, fumaric, maleic, CH3-(CH2)„-COOH where n 
is 0 thni 4, H00C-(CH2)n-C00H where n is as defined above. 

12. A bicyclic amine of fonnula (XXX) according to claim 1 where the bicyclic amine (XXX) 
10 is selected from the group consisting of 

6-phenyl-2,4-di-(l-pynoUdinyI)-7-methyl-7H-pynolo[2,3-d]pyrimidine, 

6- phenyl-7-n-propyl-2,4-di-(l-pyrn)lidinyl)-7H-pyrTOloI2.3-d]pyiimidine, 

7- methyl-2,4-di-[N.methy|.N-(2-hydn)xy)ethyll-6-phenyl-7H-pyrrolo[2^ 
2-[6-phenyl-2,4Kli-l-pynt)lidinyl-7H^ynolo[2,3Kl]pyrimidin-7-yl]ei^ 

15 2-[6-phenyl-2,4-di-l-pyrrolidinyI-7Hi)yiTOlo[2,3-d]pyrimidin-7-yl]ethyI, 
2-[6-phenyl-2,4^i-l-pyrroIidinyl-7H-pyrroIoI2,3-d]pyrimidin-7-yH 
2-[6-phenyl-2,4Kll-l-RynolidinyI-7H-pynDlo[2,3-d]pyrim^ 
2-[6-phOTyl-2.4-di-l-pyrrolidinyI-7H-pynDloI23-d]pyrimidin-7-yn acetate, 
7-tert-butyl-6-iAenyl-2,4-di-l-pynolidinyl-7H-pyrroloR^ 

20 6-phenyl.2,4-di-l-pynolidinyl-7H-pynDlo[23-d]pyrimidine, 

7-tert-buryl-6-(4-methoxyphenyl)-2,4-di-l-pyn-oUdinyl-7H-pynT)lo[23-d]pyrimidi^^^ 

6- (4-hydroxyphenyl)-2,4-di-l-pyrroIidinyl-7H-pynolo[23-d]pyri^ 
6K4-methoxyphenyl>2,4-di-l-pyrrolidinyl-7H-pyrrolo[23-d]pyrimidin^ 

7- me%l^$*phenyI-2,4Hli-l-thiomoiidiolinyl-7H-pyiTOlo[2,3-d]p3^ 
25 6-phen3rt-7-[2-(l-[Mpenainyl)ethyl]-2,4-di-l-pyrrolidinyl-7H^ 

7-l2-(l-morpholiny])etoyl]^i-phenyl-2,4-di-l-pynoBdinyI-7H-pynol^ 
7-[2-(l-(4-methyI)piperazinyl)ethyl]-6-phenyl-2,4-di.l-pynolidinyl-ra^ 
djpyrimidine, 

2-[6-(4-methoxyphenyl)-2,4-di-l-pyrrolidinyl-7H-pynT)lo(2,3-dlpyrimidin-7-yl^ 
30 2-[6-(4-hydroxyphenyl)-2,4-di-l-pyiTOlidinyl-7H-pynolo[23Hl]pyrimidi^^ 
7-methyl-6-phenyl-2,4^H-l-pyTOlidinyl-7H-pyrrolo[2,3-dlpyiimidu^^ 

6- phen34-7-phenylmethyl-2,4-di-l-pynolidinyl-7H-pym)lo[2,3-d]pyrimidine. 
^,7-diphenyl-2,4-di-l-pyiTOlidinyl-7H-pynolo[2,3-d]pyrimidine, 

7- methyl-2,4-di-4-moridiolinyl-6-pbenyl-7H-pynolo[2,3-d]pyriniidine^ 

35 1 , 1'-(7-methyl-6-phenyl-7H-pyrrolo[2,3-d]pyrimidine-2,4-diyl)bis-3,4-p^ 

7-methyl-6-pheny 1-2,4-di- 1 -piperazinyl-7H-pyriolo[2,3-d]pyximidine, 
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3.3'-[(7-methyl-6-phenyl-7H.pyTOlo[23-d]pyriinidine-2.^^ 
1,2-propanediol, 

4,4'-(7-methyI-6-phenyl-7H-pynx)lot23-d]pyrimidin^^^ 
diethyl ester, 

5 4,4'-(7-me!hyl.6-phenyl-7H-pynolo[2,3-d]pyrimidine-2,^^ 

acid, » 

5,7-dimethyl-6-phenyl-2.4-di-l-pyiTolidinyl-7H-pyrrolo[2J-^ 
6<4-methoxyphenyl>7-methyl-2.4-di-l-pyiT0lidinyl-7H-pyiTOloP^ 

4- (7-methyl-2,4-di-l-pyrrolidinyl-7H-pyrrolo[2,3-d]pyrimidin-6^^^ 
10 7-methyl-6-(4-fluorophenyl)-2,4-di-I-pyrroIidinyl-7H-pyTrolo^^ 

2,6-bis(ia-dimethylethyl)-4-(7-methyl-2,4-di-l-pyrrolidinyl-^ 
6-yl)phenol, 

2,6-bis(l-methylethyl)-4-(7-methyl-2,4-di-l-pyiTOlidm^^ 
yl)phenol, 

15 2,6-dimethyI-4-C7-methyl-2,4-di-l-pyrolidinyI-7H-pynolo[2,3^^ 

5- (7-methyl-2.4-di-l-pynDlidinyl-7H-pyrrolo[2,3-d]pyrimi^^ 
trimethoxybenzene, 

6.[2<4-methoxyphenyl)ethyI].7-methyl-2,4-di-l"pynDUdiny 
dlpyiimidine, 

20 5,64)is(4KWorophenyIH-methyl-2,4-di-l-pyiTolidinyl-7H^ 

5.6-bis(4.memoxyphenyl)-7-melhyl-2,4-di-l-pynDlidinyl-7H-pyrToloP 

4,4'.(7-metoyl-2,4-di-l-pynoIidinyl-7H-pynolo[2,3-d]pyrm 

6 J-bis(4-methoxyphenyl>2,4-di- l-pym)Iidinyl-7H-pym)Io[23^^ 

4,4'-(2.4-di-l-pynolidmyl-7H-pyiTolo[23-d]pyrimidiTO 
25 5•64)^s(4-methoxyphenyl)-7-methy^2Adi-l-pipe^aziny^7H-p 

7-methyl-5-phenyI-2,4-di-l-pynolidinyl.7H-pynx)lo[2,3-dlpyim 

2,4Hli-lH-iimdazol-l-yl-7H-pynolor23-d]pyrimidine, 

2-(6-phenyI-2,4-di-l-pyrrolidmyl-7H-pyTOlo{23-d]pyri^ acid. 

6- (3,4-dimethoxyphenyl>7-methyl-2,4-di4-pyrrolidinyl-7H-^^ 
30 4K7-mcthyl-2,4.di-l.pynolidmyl.7H-pynDlo[23Hi]pym 

6<2,5-dimethoxyphenyl)-7-methyI-2,4-di-l-pynoIidinyl-7H-pyrn)I^ 
2-(7-methyl-2,4-di-l-pyxTOIidinyI-7H-pyriolo[2.3Hi]pyrm^ 
6<2-fluon)-4HmethoxyphenylH-methyl-2,4-di-l-pyiTOU 
d]pyrimidine, 

35 6<2-methoxyphenyl>7-methyl-2,4-di-l-pynDlidinyl-7H-py^^ 
2-(7-methyl-2,4.di-l-pyrToHdinyl-7H-pyrrolo[2,3-d]pyr^ 
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6-(2-pyridinyl)-7-methyl-2,4Kli0.pyTOlidinyl-7H-pynolol 
2-methoxy-5-(7-methyl-2,4Kli-pynDlidin-l-yl.7H-pyrro 
acid methyl ester, 

2-hydroxy.5-(7-mcthyl-2,4Hli.pynolidin-l-yl-7H-pyirolo[23^ 

S acid, 

4,4M7-methyl-2,4-di-l-pyiTDlidinyl-7H-pyrroIo[2,3Kl]pyrimidi 
6-(4-methoxyphenyI)-7-methyl-2,4-bis-piperaiihl-yl-7H-pyTO^ 
6K4-mcthoxyphenyl>7-methyl-2,4-bis-pipcrazin-l-yl.7H-pynD^ 
dimethanesulfonate, 

10 4-(7-methyl-2,4-di-piperazinyl-7H-pyiTDlo[2,3-d]pyrimidin-6-yI)^ 
2,4-bis(3-amino-l-pynolidinyl)-6K4-methoxyphenyl)-7-mcthyl-7H 
d]pyrimidine, 127 4-[2,4-bisK3-amino-li)yrrolidinyl)-7-methy|.7H-pynoloI2,3-dlpyi^^ 
6-yl]phenol, 

6-(4-methoxyphenyl)-7-methyl-2,4-di-l-pyiTolidinyl-7H-^ 
15 caibaldehyde, 

6-(4-methoxyphenyI)-7-methyl-2.4^i.l-pynolidinyI-7H-pyr^^ 
yl]methanoK 

6- (4.inethoxyphcnyl)-7-methyl-2,4Hli-l-pyiTOlidinyl^ 
caibalddiyde oxime, 

20 6K4-methoxyphenylH-methyl-2.4-di-l-pyiTOlidinyl-7H-pyTO^ 
caibonitrile, 

4<7-methyl-2.4-di-l-pyiTOlidinyI-7H-pyrroIo[2,3-d]pym 
2»6-bis(l-pyiTDlidinylmethyI)-4-(7-inethyl-2,4-di-l-pynolidta^^ 
d]pyriiDidin-6-yl)phenoI. 
25 6-phenyI.7-[2-(l-(3,4^-tnmcthyl)pipeni2inyl)ethyl^ 
djpyrimidine, 

7- [2-(l-(3,5-dimethyI)piperazinyl)ethyl]-6-phenyl-2.4-di-l-pynDl^ 
d]pyrimidine, 

7-[2-(H3,5-dimethyl)piperazinyl)ethyl]-6-(4-fluoiT)phenyl)-2,4-di-l-py^ 
30 pyrrolo[2,3-d]pyrunidine, 

6-(4-fluoiophenyl)-7-[2-(H3,4,5-trimethyl)pipera2inyl)e%^^ 
pyin)lo[2,3-d]pyrimidine, 

2-[6K4-methylphenyl)-2,4^i-I-pyrn)lidinyi.7H-pynx)lo[23^^^ 
6-(4.methylphenyl>7-[2KH3,4.5-trimethyl)piperazm 
35 pym)lot2,3-dlpyrimidine, 

6-(4-methylphenylH-[2KI-piperazinyl)ethyl].2,4-di-l-pyrToIi 
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djpyrimidine, 

7-[2KlK3.5HlimethyI)pipera2inyl)emyn-6K4-me%^ 
pyn'oIo[2,3*d]pyximidine, 

6- (4-fluoiDphenylH-[2-(l-pipenuanyl)eihyl]-2,4-di-l^ 
5 dlpyrimidine, 

5- methyl-6-(4-methylphenyl)-7-[2<l-pipera2inyI)ethyl]-2,^^ 
pyrrolo[23-d]pyrimidine, 

7- [2-<l<3,5Klimethyl)piperazinyI)ethyU^^^ 
pynoUdmyl-7H-pynolo[2,3-d]pyriinidizie, 

10 6-(4-fluorophenyl>5-methyl-7-[2-(l-pipenizinyl)ethyl]-2,4^ 
pyrrolo[2,3-d]pyiimidiiie, 

7-[2Kl-(3,5-dimethyI)piperarinyl)ethyl]-6<4-^ 
pyiTolidinyl-7H-pyiiolo[2,3-d]pyriinidine. 

6<4-methoxyphenylH-mefliyl-2,4-bis-(4-mcthylpipci^-l-^^ 
15 d]pyrimidine, 

4-I7-methyl-2,4-bis-(4-meftylpipera2iii-l-yl)-7H-py 

4-mcthyI-2,4-MsK4-inetoylplpera2in4-yl)-6-phen^ 

5.6Kbis<4-mefcoxyi*enyO-7Hnetoyl-2,4-bis(4-melhyIinpe^^ 
djpyrimidine, 

20 7-meftyl-6-pyridin-3-yl-2,4-di-l-pynoIidinyl-7H-pynolo[23-^^ 

6- phenyl-7-[2Kl-gIucosyl)ethyl]-2,4^1i-l-pyriolidinyI-7H^ 
[4.(7-methyl-2,4-di-l-pyiToBdinyl-7H-pynDlo[23-d]p^ 

methyl ester, 

[4-(7-methyl-2,4-di-l-pynoUdinyI-7H-pyrn)lo[23-d]pyri^ acid 
25 N-hydroxy-N-m^yl-4-(7-mcthyl-2»4-di-l-pynolidinyl-7^^ 
phenoxyacetamide, 

4-(7-mcthyl-2,4-di-l-pyiTOHdinyl-7H-pynoIo[2,3-dlpyr^ 

dieihyl-[244-(7-methyl-2/Mi-l-pynoUdinyl-7H-pyOT 
ethyllamii^, 

30 4-(7-methyl-2,4-di-l-pynolidinyl-7H-pynDlo[2,3-d]pyiimW^ 
dimethylsulfamoyi, 

4-(7-metbyl-2,4HB-l-pynx)lidinyl.7H-pynolo[23-d]py™ 2- {2.[2-(2- 

methoxy)ethoxy]etfaoxy}etiiyl ether, 

4-(7-mcthyl-2,4-di-l-pynolidmyl-7H-pynDlo[2.3Hi]Hr™ l-^-imidazol- 
35 l-yl)ethyl ether, 

4-(7-methyI-2,4Hii-I-pyrn)Iidinyl.7H-pynolo[23Hi]pyrimidi^ 
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carbamate, 

4-(7-methyI-2,4rbis-pynDlldto-l-yl-7H-pym)lo[23-d]py^ acid ethyl 

ester, 

6-(4-bromophenyl)-7-metbyl-2,4Kii-l-pyrrolidinyl-7H-pyTO 
4-(7-methyI-2,4.bis-pyTOlidin-l-yI-7H-pyiTOlo[23-d]pyrta 
7:methyl-2,4-Wspynolidiii-l-yl.6-(4-(lH-tetra2ol-5-yl)-^^^ 
djpyrimidine, 

4-(7-methyl-2,4-bis-pyrrolidin-l-yl-7H-pynoIo(23-d)pyr^ 
4-(7-methyl-2,4-bis-pyriolidin-l-yi-7H-pyrrolo[2,3Kl]py]m acid, 
2-[4-(7-mcthyl-2,4-bis-pynx)lidin-l-yl-7H-pyTOlo[2,3-d]py™ 
benzoylamino]ethanesulfonic add, 

4-(7-methyl-2.4-bis-pyiT0lidin-l-yI-7H-pynDlo[2,3-d]pyita 
yl)-benzamide, 

4-(7-methyU2,4-di-l-pynT)lidinyl-7H-pynolo-[23*d]pyii^ 
N-[4-(7-meihyl-2,4-bis-pyn'olidin-l-yl-7H-pyirolo[2,3-d]^ 
phenyl]methanesulfonainide» 

4-(7-methyl-2,4-di-l^)ynolidinyI.7H-pyiTOlo[2,3-d]pyri^ 
bis(inethanesulfonamide), 

[4-(7-methyl-2,4-bis-pyirolidinO-yl-7H-pyTOlof2,3-d]pyi^ 

13. A bicyclic amine of fonnula (XXX) according to claim 12 which is selected from the group 
consisting of 

6-phenyl-2,4^1i-(l^)yiroUdinyl)-7-mcthyl-7H-pynDloI2 

6- phenyl-7-f2-(l-pipenizinyl)ethyl]-2,4^i.l-pynx)IidinyI-7H-pyiTb 

7- t2-(l-moipholiny!)efliyl]-6-phenyl-2,4-di-l-pyiToBdinyl^^ 
2-[6-(4-hydroxyphenyl)-2,4^i.l.pyiroIidinyl-7H-pyr^^ 
4.(7-methyl-2,4-di-l-pyrrolidinyl-7H-pym)lo[23-d]pyiimidin-6-^^^ 
2,6-dimethyl^(7-methyl.2,4-di- l-pyrolidinyl.7H-pyiTOlo[2,3-d]pyrimidin^yl>lAenol. 
4,4^(2,4-di-l-pyrrolidinyl.7H-pyrrolo[2.3-d]pyrimidine-6,7-diyl)^^ 
5,6-bis(4-methoxyphenyl)-7-methyl-2,4.di-l.piperaainyl-7H-pyiTDlot 
7-[2-(l-(3^Hlimethyl)piperazinyl)ethyl]-6-(4-fluorophenyl).^^^ 

pyrrolo[23-d]pyrimidine, 

6.(4.meihylphenyl>7-t2-(l.piperazinyl)ethyl].2,4-di-l-p^ 
d]pyrimidine. 



14. A bicyclic amine of fonnula (XXX) according to claim 13 which is selected from the group 
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consisting of 



6i)henyK2,4-di-(l*pynoUdinyl)-7-methyl*7H-pynolo[2«3-d]py^ 
4-(7-methyl-2,4-(Ii-l-pyrTolidinyl-7H-pynolo[2J-d]pyim 



S 15. A bicyclic heterocyclic amines of the foimula (XXX) 



« 



10 




(XXX) 



15 



where Wi is -N= or -CH=; 
W3is-N=or.CH=; 
W5 is -CR5-; 

20 QR^'l) whexeR5andR6aietakentogetherwith theattachedcaiix>natoms tofonn 
selected from the group consisting of 

(Re-2A) -Cr-(CH2)n7-C'* wt^ie the caitwn atoms maiked by an astnidc O ^ bonded 
together by a double bond (OC), wheie n, is 3-5* and 

(R6-2B) -C-CR5fi.pCRj6.2-CR56.3=CRsM-C*- where the carbon atoms marked by an 
25 asteridc O sue bonded together by a double bond (OQ, where Rjc^i^ Rj^2» K56.3 ^ ^ 
-H, -F, -a -Br. -OH, -OCaij, -OCHa-*, -NOj. Cj-Cj alkyl, -NHj. -NHCH3. HiCH^, -CO^Kse 
where Rs6,5 is 



30 



C,-C4 alkyl, 
Cfi-Cnaiyl, 
(VCjjaralkyl; 



where R2.1 is 

(A)-H, 



35 



(B) C|-Q alk]d optionally substituted with 1 thru 4 

(1) -F, 

(2) -CU 
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(3) -OR2.,o where Ra.,o is 

(a) -H. 

(b) Ci-Q aikyi, 

(c) {^s{4)ate, 
5 (d) sulfate, 

(e) -CO-Rj.„ where is Cj-q, alk)i or Q-C, aralkyl. 

(0 -CO-NR2.,jR2.,3 where R^,j and R2.,3 are fte same or different 

and are -H or C,-Cj alkyl, 

(g) suifamate, 

0 (h) glucosyl, 

(i) galactosyl, 

(j) glucuronic acid, 

(k) maltosyl, 

(1) arabinosyl, 
5 (m) xylosyl. 

(n) -CO-ai(NH^-H. 

(o) -C0-CH(NH2)-CH,. 

(p) -CO-CH(NHj)-CH(CH^ 

(q) -CO-CH(NHj)-CH,-CH(CHs),. 
0 (r) -C0.CH(NHa).CH(CHj)-CH2.CH„ 

(s) -CO-CH(NHj)-CHj-OH 

(t) -C0-CH(Niy-CH(0H)-CH3, 

(u) -CO-CH(NH^.CHjMt», 

(V) -CO-CH(NHj)-CH2-tp-phenyll-OH. 
5 (w) -CO-CH(NH2)-CHi-t2-indolyl] 

(X) -CO-CH(NHj)-CHj-SH. 

(y) -C0-CH(NHj)-CHj-CHj-S-CIl3. 

(z) -CO-C*H-NH-CH,-CHj-C*Hj where the caiton atoms 
marked with an "*" arc bonded together to fonn a heterocyclic ring. 
^ (aa) -CO-C*H-NH-CI^-CH(OH)-C*Hj where the cartwn atoms 

mariced with an "*" are bonded togetha- to fomi a heterocyclic ring, 

(bb) -CO-CH(NH,)-CHj-COOH, 

(cc) -C0-CH(NHi)-CH2-CX)NHj, 

(dd) -C0-CH(NH2)-CHj-CHj-C00H, 
» (ee) -CO-CH(NH2)-CH2-CHj-CONH,, 

(ff) -CO-CH(NHj)-CH,.C*-NH-CH=N-C*H= where the carbon 
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atoms maiked with an are bonded together to fonn a heterocyclic ring, 

(gg) -CO-CH(NH2)-CH2-CHj-CH2-NH-C(=NH)-NH2, 

(hh) -CO-CH(NHj)-CHi-CHj-CHi-CHj-NHj. 

(ii) -CX)-CH(NH2)-CHi-CH2-CH(OH)-CH2-NH,. 
5 (U) -CO-CHi-CHi-NHi. 

(kk) -CO-CHj-CHi-CHj-NH^ 

(U) -eO-CH(NHj)-CHj-ai2-CH2-NHi. 

(mm) -CO-CHCN^^CHi-CBi-CHi-NH-CO-NHi, 

(nn) .C0-CH(NH2)-CHj-CHi-0H. 
10 (4) -N(R2,i4)z where R^.^ may be the same or different and is 

(a) Ci-Cf alkyl optionally substituted with 1 dmi 3 -OH or 

-OCH3. 

(b) C,-Q alkylcaibonyl, 

(c) Ci'Ct alkoxycaibcmyl. 
15 (d) Q-C,j aiylalkyU 

(e)-^ 

if) -SOj-C,-C, allqi. 

(g) CHs-C-O-CO-O-C'-CHj- where the caibon atoms maiked by 
an asterick O ^ attached by a double bond to form a five member ring, 
20 viiierelt2.iis 

(A) -H, 

(B) Q-Q alkyl optionally substituted with 1 thro 4 

(1) -F. 

(2) -a 

25 (3) -OR3.10 whne S3.10 is as defined above. 

(4) -NQIj-m)! where K^.^ may be the same or different and is as defined 
above, or R,., and Rj^ are taken together with the attached nitrogen atom to fonn a heterocydic 
ring selected from die group consisting of 

(A) 1-pynoIidinyl q)tionally substituted on carbon with 1 tiini 3 R2.3 where R,., is 
30 selected from the group of 

(1) Cj-Q dJkyl optionally substimted with 1 thru 3 -OH or -OCH,. 

(2) CpQ alkenyl optionally substituted witfi 1 thru 3 -OH or -OCI^. 

(3) Cj-Cj alkylcaibonyl, 

(4) C,-Q alkoxycarbonyl. 
35 (5) Cg-Ca aiylalkyl, 

(0=0, 
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(7) -OH. 

(9) -COjRj^ where Rj^ is 

(a) -H. 

5 (b) CrQ alkyl. 

(c) Cg-Cj aiyl. 

(d) Q-C„ aralkyi, 

(10) -NHj. 

(11) -CI. 

10 (12) -F, 

(13) -Br. 

(14) ^t> optionally substituted with 1 thni 3 -F, -CI, -Br. -OH. -OCH3, -OCHi-<|i. 
-NOj. Ci-Cj alkyl. -NHi. -NHCH3. Vl{CH^, -COi^ where Rj^ is as defined above. 

(15) -(CHj)^NRa^.7 where and Rj., are die same or differem and are 

15 Cj-Q alkyl or may taken together with die attached nitrogen atom to fonn the heterocycUc ring 
-N*-(CHjXtf-Rij-(CH2)rt* where die atoms maiked wifli an asterisk O are bonded together 
resulting in die formation of a ring, where i>4 is 0 dim 3. nj is 1 dmi 5, n^ is 0 dim 3 and R,^ is 

(a) -CH2-, 

(b) -0-, 

20 (c)-S-. 

(d) -NRj^ where R}^ is as defined above. 
(B) 1-pipenliny] (q)tionally substituted on cartxm widi 1 duu 3 R2.3 where R2.3 is as 
defined above. 

(O 1-morpholinyl optionally substituted on carbon widi 1 thru 3 R1.3 where Rj.j is as 
25 defined above, 

(D) l-inperazinyl optionally substituted on caibon widi I dim 3 R,., where Rj., is as 
defined above and optionally substituted in die 4-position widi R,., wtere R^ is 

(1) Cj-Cs alkyl optionally substituted widi 1 dini 3 -OH or -OCI^, 

(2) C.-Ce alkylcaibonyl. 
30 (3) C,-C6 alkoxycartionyl, 

(4) Cg-Cii aiylalkyl, 

(5) -^, 

(6) -SOj-C,-C, alkyl. 

(7) CH3-C-0-C0-O<:*-CH2- where die cartxm atoms mariced by an asterick 0 
35 are attached by a double bond to fonn a five member ring, 

(E) l-aziridinyl optionally substiniied on cartwn widi 1 dini 2 Rj.3 where Rj.3 is as 
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defined above, 

(F) 1-azetidinyI optionally substituted on caibon with 1 thru 3 R2.3 where R2.3 is as 
defined above, 

(G) 1-hexamethyleneimino optionally substituted on carbon with 1 tiini 3 R2.3 where R2.3 
5 is as defined above, 

(H) 1-pynolyl optionally substituted on caibon with I thru 3 Ra.3 where Ra.3 is as defined 

above, 

G) l*imidazolyl optionally substituted on caibon with 1 thru 3 R2.3 where R2.3 is as 
defined above, 

10 (J) l-pyrazoyl optionally substituted on carbon witii 1 thru 3 Rj^s where R2.3 is as defined 

above, 

(K) l-pyiazolidinyl optionally substinited on caibon with 1 thru 3 R2.3 where R2.3 is as 
defined above, 

(L) I,2,3-tnazol}i optionally substituted on caibon with 1 thni 3 R2.3 where R2.3 is as 
IS defined above, 

(M) 1,2,4-triazoIyl optionally substituted on caibon with 1 tivu 3 R2.3 where R,., is as 
defined above, 

(N) 1-tetrazolyl optionally substituted on carbon witii 1 thru 3 ^be^ is as 
defined above, 

20 (O) 1-tiuomoiphoIinyl optionally substituted on carbon witii 1 thm 3 R2.3 where R2.3 is as 

defined above, 

(P) 1-thiazolidinyl, optionally substituted on caibon witii 1 tiiru 3 R2.3 where R2.3 is as 
defined above, 

(Q) (R2.1/R2.2-I) Ro^s 

^ / ^ 



25 



30 



(R) X2.3 



35 
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(S) (R:.,/R2.r3) 

5 



(T) (Ri.,/Rj.2-4) 

10 



15 

(U) (Rj-i/Rm-S) 



20 



25 (V)(Ra.,/R^,.6) 
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5 



10 

(X) (R^,/Rj.j-8) 



15 



00 (R2.,/Rm-« 

20 



25 



30 (2) (Ra.^^-10) 
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10 



IS 



20 



25 



(AA) (R2.,/Rti-n) II2.3 




(BB) (Rj.,/Rj^-12) R, 



■2-3 



(CQ (Rs.,/Ri.j-13) j2_3 



30 wheie R2.3 and R,^ are as defined above, 

where Rj., is 

(A) -(CHi)rt where h« is 1 thra 3, 

(B) -CHjOCHj. 
(Q -CHjSCHj, 

35 (D) -CHjSOjCHj, 

(E) -CH,S, 
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(F) -CHaSOj. 

(G) -CH^Giaj)CHj where Rj^ is as defined above, with the proviso that R,., 
and Ra^ can not both be -H; 

where R^, is defined the same as R^,. but may be the same or different than 
5 where R4.1 is defined the same as R„, but may be ttie same or different than 1^.,. widj 

the proviso that R4., and R4.2 can not both be -I^ 

where R, is 
(Cj-l) (A) -H, 

(0-2) (B) Cj-C, alkyl optionally substitiited with 1 thni 4 R,., where R,., is 

10 (1) -F. -a. -Br. 

(2) C,-C4alkyl, 

(3) -CF3. 

(S)-0R,4 where R,4 is 
15 (a).H, 

(b) Ci-q, ailqrl. 

(c) phosphate, 

(d) sulfate. 

(e) •CX>-R74 where R,^ is Cj-C* alkyl or Q-Q aiall^l, 

(f) -CO-NR^.,^.,, where R,.,, and R7.1, are the same or differem 



20 



and are -H or C,-C, allcyl, 

(g) sui£amate, 

(h) glucosyl. 

(i) galactosyl, 

25 0 ^ucmonic add, 

(k) maltosyl, 

(1) arabinosyl, 

(m) xylosyl, 

(n) -CO-CH(NH:)-H. 
30 (o) -CO-CH(NHj)-CHj. 

(p) -CO-CH^JBy-OKCH,),. 

(q) -CO-CH(NHj)-CH,<3i(CH3)i, 

(r) -a)-CH(NH,).CH(CH3)-CHi-CH3. 

(s) -<:X)-CH(NH,)-CHj-OH 
35 (t) -CO-CH(Niy-CH(OH).CH,. 

(u) -CO-CH(NH:!)-CHj-<t(. 
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(V) -CO-CH(NHj).CH,-(p-phenyll-OH. 

(w) -CO-CH(NHj)-CHj-(2-indolyl] 

(X) -CO-CH(NH^-CH,-SH. 

(y) -CXK:H(NHj).CHj-CH2-S-CH„ 
5 (z) -C0-CrH-NH-CH2-CHj-C*Hj where the cartwn atoms mailced 

with an asteridc 0 are bonded together to fbnn a heterocyclic ring, 

(aa) -C0-CrH-NH-CHi-CH(0H)-CH2 where the caibon atoms 
marked with an asterick 0 are bonded togedier to fomi a heterocyclic ring, 

(bb) -CO-CH(NHj)-CHi-CX)OH. 
10 (cc) -CO-CW(NHj)-CHj-CX)NHi, 

(dd) -CO-CHOra^^CHj-CHj-COOH, 

(ee) -C0<H(NHj)-CH2-CHj.C0NH„ 

(fl) -CO-CHCNHj^CHj-Cr-NH-CHsN-CHa where the caibon 
atoms marked wifli an asterick O are bonded together to fonn a heterocyclic ring, 
15 (gg) -CO-CH(NH3)-CH,-CHj-CHj-NH-C(=NH)-NH2, 

(hh) .C(>CH(NH2)-CHi-CHj-CH2-CH2-NH2, 

(U) -CO-CH(NH,>CH2-CH2-CH(OH)-CH2-NH2. 

m -CO-CH2-CH2-NH,, 

(kk) <:0-CH2-CH2-CHj-NH2. 
20 (11) -CO-CH(NH,)-CH,.CH2-CHi.NH2. 

(mm) -CO-CH(NHj>CH2-CH2-CH2-NH-CO-NH2. 

(nn) -CO-CH(NH2)-C3J2.CHj-OH, 

(6) -SRf^ where R,^ is defined above. 

(7) -NHR„ where K,^ is -H or Q-C, alkyl. 

25 (8) -NRf^R,., wtoe and R,., are die same or diifermt and are C,-Q, 

aUcyl or may takoi togc^ with the attached lUtrogen atom to fonn the heterocyclic ring 
•N*-(CH2)ni*R54r(CH2)i3' whne the atoms maiked with an asterisk 0 are bonded together 
resulting in the fonnation of a ring, where n, is 1 thru 5, n2 is 0 thru 3 and R54 is 

(a) -CHf^ 

30 (b) -O, 

(c) -S-, 

(d) -NRf^ where R,^ is 

0) C,-Q alkyi optionally substituted with 1 thni 3 -OH 

or -OCH3, 

35 (ii) C-Cg alkylcartjonyl. 

(Si) C]-Q alkoxycaitionyl. 
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Civ) Cfi-Cii arylalkyi, 

(v) -«. 

(vi) -SOj-CrCg alkyi, 

(vii) CH3-C*-0-CO-0-C*-CH2- where the caitwn atoms 
5 designated by * are attached by a double bond to fonn a five member ring, 

(9) -(CH2)n3C02R7.2t where is 0 thni 6 and R7.2 is as defined above, 

(10) -(CH2)fl3CON(R7.3)2 where nj is as defined as above and vAitrt R7.3 
may be the same or different and is defined above, 

(11) -(CH2)^CONR7^R7.5 where n^, R^^, R7.5 are as defined above, 
10 (12) -(CH2)„jOR7.j where R,.^ and n^ are as drfined above, 

(13) -(CH2)oiOCOR7.3 where R7.3 and n^ arc as drfined above, 

(14) -(CH2)oiSR7.i where R7.2 and n, are as defined above, 

(15) -(CH2)oiNHR7.3 where R7.3 and n^ are as defined above, 

(16) -(CH2)„,NR7^R7,5 where R7^, R7^. and n, are as defined above. 

15 (C5-3) (Q -(CHjXa-^ optionally substituted with 1 thru 4 R7.1 where R7.1 and nj arc as 

defined as above, 

(D) -(C3l2)rt3-pyridin-2-, 3- or 4-yl optionaDy substituted with 1 thni 4 R7., wherc 
nj and R7.1 are as defined above, 

© -(CHa),fl-naphflialin-l-, 2-yl optionally substituted with 1 thni 4 R7.1 wherc 

20 and R7.1 are as defined above, 

(C5-5) (F) -(CH2),flC02R7.2 where and R7.1 are as defined above, 

(C5.6) (G) -(CH2),flCONai7^ where is as defined as above and where R7.3 may be 

the same or different and is as defined above, 

(Cr7) (H) -(CH2)n3CONR7^R7^ where nj, R7^. R7.5 are as defined above, 

25 (CVS) 0) -(CH2)^03R7.2 where 113 and R7.2 are as defined above, 

(CV9) W -C3-C7 cycloalkyU with the proviso that Wi and W3 can not both be -CH=, 

and phannaceutically acceptable salts thereof. 

16. A bicyclic amine of foimula (XXX) according to claim 15 where Wj and W3 are both -N=. 

30 

17. A bicyclic amine of fbroiula (XXX) according to claim 15 where W5 is -CR^. 

18. A bicyclic amine of foraiula (XXX) according to dmm 15 wherc Ra., and Ra^ arc taken 
together with the attadied nitrogen atom to form 1-pynoIidinyl, l-piperazinyl, 1-thiomoipholinyl 

35 and 4-methylpiperazin- 1-yI. 
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19. A bieyclic amine of fomula (XXX) according to claim 18 where Rj., and R^.: are 1- 
pyiTOlidinyl and l-piperazinyl. 

20. A bieyclic amine of fonnula (XXX) according to claim 15 where R4., and R4.2 are taken 

5 together with the attached nitrogen atom to fonn 1-pynolidinyl, l-piperazinyl, 1-thiomoipholinyl 
and 4-methylpipera2in-l-yl. 

21. A bieyclic amine of fonnula (XXX) according to claim 20 where R^., and R4.2 are 1- 
pyrrolidinyl and l-fnperazinyl. 

10 

22. A bieyclic amine of formula (XXX) according to claim 15 where R, is -H, -CH3, -<J). 
2-(l.morpholinyl)ethyl and 2-(l-piperazinyl)ethyl. 

23. A bieyclic amine of fomiula (XXX) according to claim 15 where die phanuaceuticaliy 
15 acceptable salts are salts of the following acids hydrochloric, hydrobiomic« methanesulfonic, 

sulfiirie* i^osphoric. nitric, benzoic* citric tartaric^ fumaric, maleic, CH3-(CH2)o-COOH where n 
is 0 thni 4, H0C)C-(CH2)n-CX>0H where n is as defined above. 

24. A bicycBc amine of fonnula (XXX) according to daim 15 where the bieyclic amine (XXX) 
20 is selected from the group consisting of 

5,6J.8-tetrahydro-9-mediyl-2,4-di-l-pyrroIidinyl.5H-pyrimido[4,5-b]i^^ 

9-mefliyl-2,4.di-l-pyrn)lidinyl-9H-pyrimido[4^-blindolc. 

5,6 J,8^tetrahydro-2,4-di- l-pyrn)lidinyl-lH-pyrimido[4^-b]indole, 

5,6J.8-tctrahydro-9-(2-(l-pipera2inyl)ethyl].2,4-di-l-pyrrblidinyl-5H-pyrimidot4,5- 
25 blindole. 

25. A bieyclic amine selected finom the group consisting of 

6-[2.(2-methyl)pn)pyl].7-methyl-2,4-di-(l.pynolidinyl)--7H-pynDloP^^^ 
2-[6-methyI-2,4-di- 1 -pynolidinyl-7H-pyrroloI23-d]i^rimldin-7-yl]ethanol, 
30 6-methyl-7-I2-(l.morpholinyl)ethyI]-2,4-di-l-pynplidinyI.7H-pyn^^^ 
6-meihyl-7-[2-(l.(4.mefliyl)plperazinyl)ethyl].2,4^1i-l.pynoBdm^^^ 
djpyrimidine, 

6-meUiyI-7-[2-(l-piperazinyl)ethyl)]-2,4-di-l-pynolidinyl-7H-pyrrolo 
6J-dimethyl.2,4^i-l.pynolidinyl-7H-pyifoloI23-d]pyrimidine^ 
35 7-methyl-2,4-di-l-pynolidinyl-7H.pym)loI2,3-dlpyrimidine, 

2,4-di-l-pym)lidinyl.7H-pyrn)lo[2,3-d]pyrimidine and . 



wo 93/20078 



-116- 



PCr/US93/02188 



7-ethyl-6-isopiopyl-2,4-di-l.pyiTDlidinyI-7H-pyTO 

6- methyl-2,4-di-l -pynolidinyl-7H-pynolo[23-4]pyiimi(im^ trifluoroacetate, 

7- ethyl-6-methyI-2,4-dipyrroHdin-l-yl.7Hi)yTO^^ 
7-etoyl-2.4-dipyrroIi(to-l-yI-7H-pyriolo[23Hl]pyiim 

5 74ert-butyl-2,4.di- l-pynolidinyl-7H-pynolo[2,3Hl]pyiimid 

5.6J-trimethyl-2,4-dipynDlidin-l-yl-7H-pynolo[23-dlpyr^ 
7-iert-butyl-6-isopropyl-2.4-di-l-pynolidinyl-7H-pynolo[2,3^^^ 

6- isopn)pyl-2,4-di-l-pynolidmyl-7H-pynolo[2,3-d]pyrimi 

7- ethyI-6-isopropyl-2,4-di-l-pynolidinyl-7H-pynolo[2.3-^^ 

10 6<yclopropyI-7-ethyl-2^di-l-pyrroHdinyl-7H-pyiTOlo[2,3-d]py^ 

6- cyclopropyl-2,4-di4-pynoUdinyl-7H-pynolo[2,3-d]pyriiiu and phaimaceutically 
acceptable salt thereof. 

26. A bicyclic amine according to claim 25 whidi is 
15 6-[2-(2-methyl)propyl]-7-methyl.2,4^Ii.(l-pynolidinyD-7H-pyno 
6,7-dimethyl-2^di-l-pynDlidinyl-7H-pynDloI2.3Ki]pyim 

7- ethyI-6-isopropyl-2,4-di-l-pynoIidinyl-7H-pyirolo[23-d]pym 
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